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THE VACANT CHAIR. 


Ir is with a full heart that we announce to the 
readers of the Ruvmw the death, 
after a brief illness, of our Technical Director, on 
March 31st. For some 40 ycars Mr. Tom Ernest 
Gatehouse presided over the editorial department 
of this journal, of which he was part proprietor ; 
during that period, in partnership with Mr. H. 
Alabaster and Mr. H. ht. Kempe, he assisted at its 
development from small beginnings to a journal 
with a world-wide circulation, and a reputation for 
just dealing and independence of spirit. To Mr. 
Gatehoure and his partners those qualitiesare mainly 
due; they were ever proud of the journal and 
their connection with it, and it was their constant 
united aim to maintain its high standard of probity 
and honour, and to increase its usefalness to the 
industry which it serves. 

A pupil of Sabine and Wheatstone, Mr. Gatehouse 
entered the electrical industry at a moment when 
every day occasion arose for devising means for 
dealing with some new problem, and he loved to 
recall those far-off times ; he was a contemporary 
of practically all the great lights of electrical 
science, and, by virtue of his position, was 
acquainted with most of them. He delighted in a 
joke, and was immensely popular amongst his many 
friends ; until his health began to fail, he enjoyed 
participation in gatherings of electrical men, and 
was well known for his good-humour and 
camaraderie, One of his most lovable traits was 
his unshakable loyalty to the friends and comrades 
of his youth, many of whom had good reason to 
rise up and call him blessed—and not only those, 
for he was open-handed and generous to a fault ; 
his memory will be cherished by many in humble 
walks of life whom he befriended in time of need, 
and he never withheld his sympathy and kindly 
help from men who had fallen on evil days, or 
those who were beginning their career. 

His musical talent, in the exercise of which he 
delighted, was also a constant source of pleasure to 
others, and he was always ready, when his health 
permitted, to place Bis gifts at the service of his 
friends. This was indeed characteristic of him, 
for he loved to see other people happy, and to con- 
tribute to their happiness. He abhorred ostenta- 
tion, and his geniality and goodfellowship endeared 
h.m to all who came in contact with him, though, 
when the need arose, he could be stern and 
outspoken. 

It was in consequence of failing health that for 
some years past Mr. Gatehouse had not taken a 
very active part in the production of the ELEc- 
TRICAL Review. Latterly in the capacity of 
editorial and technical director he exercised con- 
sultative, rather than working, editorial control. 
He preferred to leave the actual conduct of 


‘affairs to those who had been so clorely a:sociated 


with him for from 20 to 30 years, and who with bim 
and his partners were, and are, zealous for the 
maintenance of the principles and policy for which 
the Exzorrican Review has so long stood, and 
will continue to stand. 
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Tue increased facilities for obtaining 
Sectional Special Orders afforded by the Electri- 
Development city Supply Act, 1919, might be very 
of Electricity usefully employed in modifying the un- 
Supply. fortunate rigidities of the 1882 and 
other Accs. We are reminded of this 
by the application of the Hereford Council to extend 
its area over certain surrounding urban and rural dis- 
tricts, and so to get free from the parochial restrictions 
arising from the 1882 Act. There is no doubt that any 
general enterprise of this kind should be encouraged as 
affording that sectional development which would assist 
so greatly towards the ultimately larger co-ordination 
of supply. It is certainly working in the right direction 
for existing undertakers to branch out into their sur- 
rounding areas rather than that further pygmy under- 
takings should spring up. It would, in fact, be very 
much better if there were still greater facilities afforded 
for undertakings in remote districts to give supply 
wherever they could reach. It is just here that that 
element of personal judgment and discretion which 
was given by the appointment of the Electricity Com- 
missioners should be of value. It would be an advan- 
tage to everyone concerned if in cases where any under- 
taking was willing to branch out into the unappro- 
priated districts round its present circumscribed area 
the Commissioners did everything they could to smooth 
the legislative path. There is, indeed, all the more 
need for this sectional development to be encouraged, in 
view of the tendency of the Joint Electricity Authority 
schemes to hang fire. In rural districts especially under- 
takers are often only too anxious to extend their supply, 
but are diffident in tackling the legal side of the ques- 
tion, which alone forms the obstacle, and have little 
money to spend in promoting orders. The Commis- 
sioners might with advantage remember in dealing with 
these early cases that any cordial treatment meted out 
to them would go far pour encourager les autres, 


THE announcement to be found else- 
where in this issue, that the Peruvian 
Government has delegated to a company 
the operation of the whole of its postal 
and telegraphic services for a period of 25 years, will be 
read with interest in many quarters, and the appoint- 
ment of Sir William Slingo, late engineer-in-chief of the 
British Post Office, as head of the department is in itself 
highly significant. Our congratulations are offered to 
the new Chief on his attainment of a position which in 
this country is barred to the engineer ; and to the com- 
pany on its embarkation on a ‘‘ great adventure,’’ which 
will enable it to put in force those principles which it 
has been prevented by circumstances from putting to the 
test up to the present. 

In this contract two principles which have been re- 
garded as sacred in this country have been set at 
nought : first, that a public service of this nature must 
be owned, controlled, and operated wholly by the State ; 
and secondly, that the head of the department shall be 
a member of the Civil Service, without technical quali- 
fications for the post. There are signs that those views 
are weakening even in the United Kingdom, for we have 
seen the control of the supply of electricity entrusted to 
a board of Commissioners consisting mainly of engi- 
neers, and the controversy about the telephone service has 
directed public attention to the question whether it 
would not be better conducted by a company than by a 
department of State. With the exception that in the 
United States the telegraph and telephone services have 
remained in the hands of companies, we believe that 
State operation of the posts and telegraphs has hitherto 
been universal, but on the other hand; the appointment 
of an engineer to the headship of the engineering depart- 
ment of those services has been the rule almost every- 
where outside the British Empire, and we are certain 
that it is the right policy to follow, 


Telegraphic 
Devolution. 


In the British Post Office the engineer is a subordinate 
official ; everywhere he is subject to the rule of the clerical 
staff, and we have heard it said that even the Engineer- 
in-Chief has no power to order the purchase of a packet 
of nails, or to dismiss a labourer addicted to drunken- 


ness. All that the engineer can do is to make ‘‘ recom- 
mendations,’? which are considered, without undue 
haste, by the clerical official immediately concerned, and 
passed on by him to other officials, referred back at inter- 
vals to the engineer for further information, and in fact 
bandied about until a mass of correspondence accumu- 
lates and exasperating delays have occurred. All this 
fatuity of procedure tends to promote inefficiency and to 
hinder the development of the services concerned ; and it 
all arises out of the determination of the clerical or 
secretarial branch of the service never to permit the engi- 
neer’s department to assume responsibility or to acquire 
authority. Until it is freed from those paralysing 
trammels it is hopeless to demand from it efficiency and 
progress at all comparable with those attained under a 
common-sense organisation. 


Tue attention that has been given by 
the lay Press in recent years to the 
subject of conserving our national re- 
sources is so welcome an indication of 
healthy progress towards an appreciation of the indus- 
trial conditions of to-day that we are loath to find fault 
with its form; yet we are bound to comment, albeit with 
leniency, on the erroneous statements which almost 
always detract from its value. A case in point is a 
leading article in The Times of April 5th, advocating 
economy in the consumption of fuel, and the utilisation 
of water power to that end. The writer remarks that 
‘*In a well-organised steam plant 75 per cent. of the 
energy of coal can be delivered to the machinery; in 
actual practice 50 per cent. is a common average.” 
Alas! that we should have to confess that in our latest 
schemes we are hoping to reach the figure of 25 per cent. 
at the switchboard of a steam-driven plant. Again, the 
writer correctly refers to the high efficiency of utilisation 
of energy in internal-combustion engines—but says 
there is ‘‘ still a large opportunity for saving in the 
transmission gears.’’ Finally, he turns to the ever- 
fascinating idea of obtaining energy from the tides, 
and writes hopefully about the scheme put before the 
French Senate last Saturday by the Minister of Public 
Works, outlining a turbine ‘‘ capable of being used in 
the ocean.’? We wish we could emulate his optimism. 
By all means let the lay Press deal with engineering 
subjects—but let it make sure of its facts. 


Waste of 
Energy. 


Dr. RatHENav, speaking at the recent 
The German meeting of the A.E.G., when ‘resolutions 
Export Trade. were adopted deciding to increase the 
ordinary share capital by 50,000,000 
marks and to make a further issue of preference shares 
for 250,000,000 marks, stated that the company exported 
40 per cent. of its total production before the war, and 
his further observations point to the determination to 
recover, if possible, this lost export business. It was 
proposed, he remarked, to re-establish the export organi- 
sation; a lot had been maintained in America and the 
East, but everything had been destroyed in the Allied 
countries. Having regard to the situation of gold cur- 
rency, the chairman observed that it certainly sounded 
absurd to build up the export organisation in mark cur- 
rency. This absurdity, however, did not. actually exist 
as the question substantially concerned the possibility 
of supplying goods made in ‘Germany to other countries 
on credit. As to the situation of business, Herr 
Rathenau said the company’s orders on hand were satis- 
factory in numbers, but were not so uniform as in 
former years. Large machines were in great demand at 
present, and the orders for them would ensure work for 
a long time to come. 
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Mr. GareHouse, who was born in 1854, at Eye, in 
Suffolk, was the son of Mr. Tom Gatehouse, a mechanical 
engineer ; naturally, therefore, he had a bent towards 
engineering as a profession, and about 1870 he became 
a pupil of Robert Sabine, one of the most eminent and 
able pioneers in the electrical industry, which at that 
date could truly have been said to be in its infancy. In 
Sabine’s office Mr. Gatehouse came into immediate con- 
tact with every branch of the new industry, of which by 
far the most important was that of telegraphy. Later 
he was associated with Sir Charles Wheatstone and Sir 
Samuel Canning, foremost exponents of the art of tele- 
graphy on | and by submarine cable, which asso- 
ciations led to an intimate friendship with many of the 
leaders of the cable manufacturing industry. But in 
those days an electrician’s interests ranged over the 
whole of the electrical field, and thus it was that the 
young engineer assisted at such notable events as the 
lighting of the Victoria 
Embankment experi-. 
mentally with the “ Jab- 
lochkoff Candle,” an 
early form of thearc lamp, 
and devised an importent 
improvement in the sys- 
tem, for which he ob- 
tained a patent. Amongst 
the various undertakings 
with which he was closely 
associated were the first 
electric lighting of Ald- 
gate Station with Lon- 
tin arc lamps, and the 
development of the Wer- 
dermann arc lamp and 
the Gramme dynamo ; 
in connection with the 
Lontin lamp he patented 
an improvement. His 
experience in testing 
cables led to his em- 
ployment for many years 
in the inspection and 
testing of submarine 
cables in course of 
manufacture, on behalf 
of Sir Samuel Canning. 
He was also interested 
in the development of 
the telephone, and at a 
later period conducted 
many experiments with a 
view to its improvement. 

The introduction of 
the incandescent lamp, 
however, indirectly 
proved to be a turning- 
point in the life of 
Mr. Gatehouse, who invented a device (afterwards re- 
invented in connection with the Nernst lamp) for the 
patent rights of which he received a substantial sum. 
About this time his fellow-pupil under Sabine, Mr. H. R. 
Kempe (subsequently the electrician to the Post Office), 
had become associated with Mr. H. Alabaster, proprietor 
of the TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW, 
and invited Mr. Gatehouse to throw in his lot with them. 
Mr. Gatehouse assumed the office of editor in 1881, and 
speedily acquired a popularity which made him a welcome 
figure at electrical gatherings of every description. 
Thus in 1883 was formed the partnership of “ H. 
Alabaster, Gatehouse & Co.,” which was destined to 
hold firm for nearly 40 years—a ership which, we 
venture to believe, became a household word throughout 
the electrical industry. 


Turner & Drinkwater.) 


THE ELECTRICAL REVIEW. 


TOM ERNEST GATEHOUSE. 


Tom Ernest Gatenouse, F.R.S.E., A.M.Inst.C.E., 
M.1I.Mech.E., M.I.E.E., 
Editorial and Technical Director of the EvecrricaL Review. performer at the 


Under the joint management of “ Ageekay, London,” 
the journal, which had passed through many trials and 
troubles, entered upon a period of success which has 
never suffered a reversal. During the past 40 years, Mr. 
Gatehouse witnessed the development of the whole of 
the electrical industries as they now exist (with the 
exception of telegraphy, which commenced 50 years 
earlier), including the advance from the dynamo which 
fed one arc lamp to the 60,000-kW turbo-generator, from 
the tiny electric launch to the battle-cruiser propelled by 
electricity, from the primitive battery "bus to the 
8,000-h.p. electric train—and all the other triumphs of 
electrical science with which that period is so richly 
strewn. Up to the last he retained a lively interest in 
all that was going on, and rejoiced in the progress of the 
science with which his whole career had been inseparably 
bound up. 

But like most men, he had a hobby to which he was 
passionately devoted. 
From his early youth he 
worshipped music, and 
studied the violin so 
assiduously that he be- 
came, a8 an amateur, a 
master of that difficult 
instrument. So well 
known were his capa- 
bilities as a violinist 
that his services were 
in constant request at 
festive gatherings of 
electrical men, and the 
fact that he was going 
to perform was in itself 
a powerful attraction to 
such events. So long 
ago as 1885, in con- 
junction with his pait- 
ner, Mr, Alabaster, he 
founded the Electro- 
Harmonic Society, 
which, at first a small 
and intimate body of 
friends, eventually grew 
to very large dimen- 
sions. From the com- 
mencement, Mr. Gate- 
house was one of the 
two musical directors, 
and on the death of 
Mr. Izard he took over 
the whole of the duties, 
with the success which 
(Hu.  i8indicated bythe present 

membership of 600. In 
earlier years a frequent 


Society’s concerts, he 
latterly played but seldom, the last occasion being the 
memorable Ladies’ Night in November, 1920. The 
2ist anniversary of the foundation of the Society 
was celebrated in 1906 by the presentation to him, and 
to Mr. Alabaster and Mr. Izard, of handsome silver 
souvenirs, as tokens of the gratitude and esteem of the 
members. 

Mr. Gatehouse, however, by no means confined his 
interest in music to an electrical environment ; for very 
many years he took an active in the conduct of the 
South London Institute of Music, and he frequent 
lent his assistance to charitable entertainments, Churc 
festivals, and similar functions, the last occasion being in 
January, at Holy Trinity Church, where the funeral service 
was held on Tuesday, close to his home. He also often 
organised and took part in the musical programmes of the 
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Dynamicables, the Junior Institution of Engineers, and 
other bodies, to their great gratification. For 27 years 
he was the honorary leader of the Diss Choral Society, at 
Diss, where he was held in high esteem and affection. 
By his musical talents. he “fiddled his way” into the 
warm affection of a host of friends whom otherwise he 
might never have known, but who will ever cherish 
the memory of the happy moments which he afforded 
them. 

Whilst in the ear:y days Mr. Gatehouse freely exercised 
the literary gifts which he unioubtedly possessed, in 
later years he seldom practised authorship, and latterly, 
owing to failing health, he withdrew from the active 
editorship of the journal, though as “ Editorial and 
Technical Director” he retained his interest in its pro- 
duction, and lent his aid in aconsultative capacity. 

He was at all times keenly solicitous for the promotion of 
the interests of the electrical industry in all its branches, 
and a determined enemy to imposture and injustice in 
all forms. The expcsure of the electric belt «quackery 
led to costly libel actions, all of which were won by the 
Exectrical. Rview, and on other cccasions he was 
successful in defeating attempts at fraud and in dispelling 
false theories. As an expert witness in legal actions he won 
high commendation from the judges on various occasions. 
He prized bis incependence of thought and action so highly 
that he ccnsistently refused to hold shares in any electrical 
company, and for the same reason he declined invitations 
to serve on the councils of societies connected with the 
industry. He also withdrew from consulting work, lest it 
should interfere in the least with his liberty in this respect. 
Where no such influence could be feared, however, he 
was ever ready to give his services in the public interest, 
and thus he cfficiated as juror at various exhibitions, 
including the Milan Exhibition of 1906 and several White 
City Exhibitions, and was a member of the Executive 
Committee of the Electrical Trades Benevolent Institution, 
of which he was a Life Governor. He was a Past Master 
of the School Board of London Lodge of Freemasons, and a 
supporter of other charitable institutions. In connection 
with his profession, he was an Associate Member of the 
Institution of Civil Engineers,a Member of the Institutions 
of Electrival and Mechanical Engineers, and a Fellow of the 
Royal Society of Edinburgh. 

Fond of the open air, he enjoyed shooting in his periods 
of relaxation, and was a warm supporter.of rifle clubs, 
including that connected with this journal. 

He was in his chair at Ludgate Hill for a short time 
on Wednesday, March 23rd, and was in cheery mood 
as he turned homeward. He retired to rest at night as 
usual, but on rising next morning, he was visited by a 
paralytic stroke; he lingered for a week and a day, 
breathing his last at eventide on Thursday, March 31st. 

Mr. Gatehouse, who resided at Fairfield, 128, Tulse. 
Hill, S.W. 2, leaves a widow, a son (Mr. Ernest Gatehouse, 
who is a Member of Council of the I.E.E., and is on the 
staff of the British Thomson-Houston Company, at Rugby), 
and two daughters, both of whom are married to gentle- 
men in the electrical profession. We are sure that there 
will be very many who will desire to associate themselves 
with us in tendering to all of these an. expression of our 
deep sympathy. 


AN APPRECIATION. 


Back to the days when Sir Charles Wheatstone—the electric 
telegraph pioneer—was still alive, is a span of half ‘a 
century, but it was at that time that my acquaintance with 
Tom Ernest Gatehouse commenced. He and I were then 
fellow workers in the office of the late Mr. Robert Sabine, 
and .afterwards in the laboratory and the factory (The 
British Telegraph Manufactory) of Sir Charles Wheatstone. 
Prior to this, Gatehouse and I, although working in 
different spheres, were continually in each other’s companion- 
ship, and gained experience in all kinds of mechanical and 
telegraphic engineering, including the early pneumatic 
dispatch system, and submarine cable work. On the 
commencement of my career in the Postal Telegraph 
Service, Gatehouse took- up work with Messrs. 


Je 


Muirhead, and when the electric light boom burst 
upon the world, he patented, amongst other things, 
a form of filament lamp, for which he received a sub- 
stantial reward which set him firmly on his feet, 
When I first knew Gatehouse I did not detect in 
him any tendency to literary talent, but an article which 
he wrote describing an electric Jight system, and which 
appeared in Na/ure, indicated that he had corsiderable 
ability in the direction of scientific description, That this 
would develop in the way it did I did not in the least 
foresee, but the chance occurred, and on the alteration which 
took place in the status of the Telegraphic Journal, i.e, its 
change from a fortnightly to a weekly journal, Gatehouse 
at my suggestion (a fortunate one) became a member of 
the staff, and continued so ever since. Little did I 
think what a tower of strength he would become, or 
what a really remarkable personality his would be. 
Distinctly seélf-assertive, but in a most straightforward 
and courteous way, he could hold his own with all 
with whom he had to come into contact; he was 
decidedly a strong man, and not “ retiring” or troubled by 
“nerves.” 

It is almost unnecessary to allude to his musical 
ability as a violinist, as this might, in a sense, be said 
to be renowned in the world in which he lived. Those 
who used to listen to his performancs did so with 
rapture, and it was delightful to hear the applause 
with which he was always received. Many were the friends 
he made owing to this musical talent. 

It was not often that his name appeared in con- 
nection with matter in the columns of the ELEcTRICAL 
Rkview, but the actual amount of his writings in the 
earlier days, would fill a respectable-sized volume, and 
his articles were always marked by excellent logic and 
well-expressed ideas—his influence being, perhaps, more 
felt than seen, although .it was certainly seen as well 
as felt, 

Although not, perhaps, a robust individual, but always 
more or less—to use an oft-repeated expression of his— 
“in the hands of my doctor,” he always showed remark- 
able vigour—so much so, that only those who knew him 
intimately would have thonght that he was other than 
constitutionally strong. But, alas! the fell enemy 
triumphed at last, and, at the age of 66, a dear personal 
friend, and one who can ill be spared, is no more. 


H. R. Kempe. 


The fuveral service was held on Tuesday morcing at Holy 
Trinity Uhurch, Tulse il), and the mortal rex ins of our 
lamented colleague were subsequently laid to rest in Norwood 
Cemetery. 

Among those present either at the Church or at the graveside, 
were :—Mrs, Gatehouse (widow), Mr. and Mra, Ernest Gatehouse, 
Mr. and Mrs. A. R. McCallum, Mr. and Mrs. L. A. Gomersall, Mr, 
Charlies Gatehouse (brother), Mrs. Cutler, Mrs. Carnell (niece), 
Messrs. Turpin, Cutler and Day. 

Mr. H. Alabaster (managing director of the ElECTRICAL 
REViEW) was represented by his son-in-law, Dr. James Lyle. 
The REVIEW was also represented by Mr. H. R. Kempe, Mr. 
Arthur H. Allen (Technical Editor), Mr. Albert II. Bridge (Com- 
mercial Editor), Mr. E. 8. Middleton (Secretary), and Messrs, H. 
Porter Cox, P. J. Haskell, W. B, Warwick, F. R. Bantin, H. E. 
Stockley, and J. Hanger; Messrs. W. H. Wick: n (overseer) snd 
W. J. Palmer. who appeared on behalf of the Composing Depart- 
ment ; and Mr. W. Cate (of Wm. Cate, Ltd., printers). 

The Institution of Electrical Engineers was represented by the 
President (Mr.'Ll. B. Atkinson); and the Secretary (Mr. P. F. 
. Rowell) ; the Electro-Harmonic Society, by Mr. W. E, Lane and 
Col.’ Clay ; the Dynamicables, by Mr. R. H. Tree ; the Electrical 
Trades Benevolent Institution, by Mr. F. B. O, Hawes ; the Dies 
Choral Society, by Messrs. Pullen. 

Among others in attendance were Sir Tom Callender, Sir Charles 
Bright, Messrs, J. E. Kingsbury, H. Scholey, George Watson, A. H. 
Walton, A. M. Sillar, A. M. Wilcox, McCallum, senr,, W. J. Tennant, 

W. R. Cooper, W. Mackie, Basil Gee. S. Rentell, H. A. H. Newingvon, 
D.S.0., W. M. Madden, T. B. Goodyer, and G. French. 

The large number of floral tributes included tokens from W. T. 
Henley’s Telegraph Works Co., Ltd., the General Electric Co., Ltd., 
the Electro-Harmonic Society, and the Diss Choral Society. 


Mr. Alabaster and the steff.of the ELECTRICAL REVIEW desire 
to acknowl dge receipt of a large number of messages of sympathy. 
As it will not be possible to ftepily to these kind communications 
individually, we shall be geatefal if our correspondents,will accep! 
this expression of our d 
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‘NEW LINK DISCONNECTING BOXES. 


An Improved Design of Joint Box. 


Some little time ago the Nuneaton Electrical Contracting 
Co., Ltd., of Nuneaton, commenced to manufacture, and are 
now able to supply from stock, a new and improved type of 
joint link-disconnecting box (registered design No. 679,075), 
with fittings also made to a registered design (No. 676,030) 


Fie 1.—One-way Jotnt DisconngecTixae Box. 


Fig, 2.—Four-way Joint DISCONNECTING Box, 


to practical use, have passed most favourable criticism 
upon them. For example, an engineer who has put 
several of the boxes into service, writes as follows: 
“My jointer reports that he ‘is able to install two 
three-way link disconnecting boxes in one day, whereas 
it takes a full day to connect the type of box we were 
previously using. Besides being a sound mechanical 
job, the box is very roomy, and a very liberal current- 
varrying capacity is provided everywhere. By carrying a 
spare set of concentric fittings, thé jointer is able to tackle 
either a multicore or concentric cable, which is a valuable 
feature. I intend using these boxes exclusively on the new 
distribution network we are installing.” 

Under the circumstances we recently availed ourselves of 
an opportunity to inspect the manufacture of these boxes and 
their fittings, and in consequence have no hesitation ia 
stating that the following general description thereof will 
be of interest to all mains engineers. 

As will be seen from the accompanying illustrations, the 
new boxes are of the well-known diving-bell pattern, but 
contrary to familiar designs, the lids for all types are 
circular, as indicated in figs. 1 and 2, which makes them 
easy to replace. The boxesare fitted with double glands for 
each cable, and are equally suitable for use with either 
cored or concentric cable. They may be provided with 
two wood bushes for bitumen-sheathed cable, lead armour 
clamps for lead-covered cable, or with plumbing sleeves in 
cases where it is desired to plumb the lead. They can also 
be fitted with single or double wire armour clamps as used 
in colliery work, and the larger types of two, three, and 
four-way boxes can be provided with separate glands where 
three or four cables enter one way of the box. 

The general design of the box appears to leave little to 
be desired ; it is sound both mechanically and electrically, 
and ample dimensions are allowed everywhere. The box is 
cast from good quality grey iron, and the makers guarantee 
every one to be free from blow holes and mechanical defects. 
As regards general proportions, the illustrations will suffice 
to make them clear; figs. 1 and 2 illustrate the one- and 
four-way boxes respectively, while fig. 3 shows the three- 
way box with the lid removed, and fig. 4 is a similar 
view showing the internal fittings. Fig. 5 is a more 
detailed view of the interior of the box, and, finally, fig. 6 is 
a line drawing of the heavy-duty fitting itself. 

Concerning the internal fittings of the box, the baseboard 
on which the fittings are mounted consists of a circular 
slab of *Siluminite,” the properties of which are too well 


\ 


Fig, 3.—Jornt-Box wiTH Lip REMOVED. 


for which fittings the makers have manufacturing arrange- 
ments with the Western Electric Co., Ltd. A number of 
these boxes have been supplied to municipal engineers in 
various parts of the country who, after having put them 


Fig, 4.— JOINT-BOX, SHOWING INTERIOR, 


5.—INTERNAL FITTINGS. 


known to need reiteration. This material has been chosen 
in preference to wood, because, as the majority of mains 
engineers will admit, the latter material has a tendency to 
warp even under ideal conditions, and particularly if it has 
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been kept in stock for any considerable time. Aguin, 
instead of using the ordinary type of porcelain mushroom 
insulators to provide a space between the board and the 
bottom of the box, good quality black hard-vulcanised fibre 
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Fie. 6.—LINK AND FI1TIN@G. 


insulators are employed in the new boxes, whereby the 
liability of the insulators to be broken, either during transit 
or when in stock, is practically eliminated. 


A CRITICISM OF THE REGULATIONS 


The following are amongst the advantages that are 
claimed for the fitting itself :—Dependence is not placed 
upon one or more small wood screws to secure it firmly to 
the base, which becomes apparent on reference being made 
to fig. 6. It will be seen that the base c is not disturbed 
by the jointer, consequently the alignment is not affected. 
There is no danger of foreign matter becoming lodged, or 
air pockets forming, in the cavities into which the nuts fit 
in de “ Siluminite ” base board D, as the holes are filled up 
by the makers. The fitting a can be easily tightened up 
by; means of a box spanner, and the sweating thimble 2 
is machined on both sides of its contact areas by means of 
two milling cutters at one and the same time, s2 that it can 
be assured that the two faces are perfectly parallel. More- 
over, the face of the base o and the base of the fitting 4 are 
also carefully machined to fine limits, thus ensuring that 
a very good contact can be obtained. . 

The component parts A and B, as well as the links, are 
made of an alloy coutaining from 96 to 97 per cent. pure 
copper, and are made as mechanically and electrically sound 
as possible, there being no stint of metal, which remark 
applies equally to the light as to the heavy-duty patterns. 

The ease with which cored cable may be jointed by the 
aid of these new boxes will, we think, be obvious to every 
mains engineer, as the only tool which the jointer need use, 
once he has sweated the cable core into the thimble 8, is a 
box spanner by which he can tighten up or unscrew, as the 
case may be, the link and fitting a. in the case of con- 
centric cable the same remark holds good, although it is 
admitted that somewhat more care is necessary, a8 with any 
type of concentric fittings. 

In conclusion, we have to express our indebtedness 
to Mr. Geo. P. Cosway, engineer and manager of the 
Nuneaton Electrical Contracting Co., Ltd., for his assistance 
in the preparation of this article, and congratulate him-on 
the success which his new joint-box has already achieved. 


FOR OVERHEAD LINES. 


By W. 


FENNELL, M.1.EB.E. 


Tue following criticism of the existing Ministry of 
Transport Regulations for ‘‘ low and medium pressure ”’ 
may be of interest in connection with the article ‘‘ Over- 
head Lines and Wayleaves’’ in a recent issue.* This 
criticism is not intended to replace the reconsideration 
of the regulations by those interested, but it has been 
prepared to show that the existing regulations need a 
drastic overhaul. : 

The present regulations are to be found in scattered 
form. 

In the first place, Section 11 of the general Board 
of Trade Regulations for Securing Safety of the Public 
provides that precautions shall be taken to prevent in- 
jury to the line by lightning. It is obvious that on our 
present terrestrial sphere no overhead line can be free 
from risk of being struck by lightning—notwithstand- 
ing regulations to the contrary made by an authority 
as exalted as the Board of Trade, or even the Ministry 
of Transport—but guidance should be, but is not, given 
as to the means which should be taken to confine the 
injury to the line, and keep the abnormal potential 
from entering consumers’ premises. This is the only 
contingency affecting the safety of the public in this 
vonnection, and it has been overlooked. 

Section 13 incorporates for overland lines any special 
regulations the Board of Trade likes to make for them ; 
und as a matter of practice the Board of Trade (now 
the Ministry of Transport) issues a special set of regu- 
lations applying to each overhead line as sanction. 
This is an adimission of the inadequacy of the standard 
regulations, which should, like those for underground 
working, apply to all ordinary conditions. 

The regulations of the Commissioners—now a mimeo- 
vraphed exact copy of the old Board of Trade Regula- 
* ELECTRICAL REVIEW, March 18th, 1921, p. 336. 


tions for Low and Medium Pressure Overhead Lines— 
contain several amusing and many annoying and expen- 
sive items. 

Clause 1: Minimum Area of Conductors.—A copper 
conductor shall not be less than 114 S8.G.G.=200 |b. 
per: mile, but presumably, in the absence of further 
directions, if one uses aluminium or bronze, one may 
use any desired section. The condition as to mechanical 
strength, resistance to corrosion, or whatever considera- 
tion led to the choice of 114 S.W.G. copper could be 
stated, and then one could apply it to other materials. 
The writer suspects there is no real basis for this ‘* cop- 
per rule.”’ 

Clause 2: Interval Between Supports.—This is limited 
to 200 ft. This rule is absolutely out of date. There is 
no reason for a limit irrespective of material used and 
spacing of wires. The factor-of-safety clause protects 
the public, who certainly dé not want to see more poles 
than are necessary. In practice, the rule compels much 
awkward and ugly work, It is true the clause states 
‘* without consent, &c., ‘ but who can wait for this when 
a difficulty arises? 

Clause 3: Factor of Safety.—¥or wooden poles this is 
much higher than that used by the G.P.O.—which 
should know—and involves undertakers in much need- 
less expense. Again, poles do not break. If too thin 
they either bend or they cut their way through the soil 
and tilt long before they break, so that stays become 
necessary. Nothing is said as to cross arms nor as to 
creosote, nor other means for preservation of the pole— 
a most important matter. The regulation also states 
that the pole shall be properly stayed against the force 
of the wind, whereas stays are not ordinarily provide: 
for this purpose, the pole itself being designed to with 
stand wind pressure. 
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The specified wind pressure is much higher than that 
used by the G.P.O., and one is thankful to record that 
we do not need to allow for a combination of added 
weights due to a gale, snow, and birds collecting for 
their autumn migration. 

Clause 4: Attachment of Wires to Supports.—Over- 
head wires should, it is stated, be attached to insulators, 
and so guarded that they cannot fall away from their 
supports. This regulation is not open to criticism looked 
at as a counsel of perfection, but as we live in a world 
of imperfections, the regulation requires redrafting. 
It should be stated that the conductors shall be so placed 
that if they become detached from the insulator, they 
will fall on the insulator support. In passing, it may 
be mentioned that few linesmen realise the need for 
locating wires on the correct side of the insulator, and 
in the case of bracket insulators on the correct side 
of the pole, to ensure this. 

Clause 5: Height of Overhead Line.—This is fixed at 
a minimum of 22 ft., irrespective of the location, lead- 
ing to much waste of valuable timber. Incidentally, a 
low-pressure line has to be two feet higher than a high- 
pressure line! The writer is bound to record that on 
pointing this out to the Board of Trade in 1919, the 
height was reduced in the special case then under dis- 
cussion, but the old figure, 22 ft., continues in the latest 
copy issued by the Electricity Commissioners. The cor- 
rect height of a line is obviously governed by its situa- 
tion. Along a hedge or across a moor, 15 ft. is ample. 
We have neither giants nor giraffes wandering about. 
The cost of a pole is probably proportional to the cube 
of its height, so that as timber is so expensive to-day, 
high poles mean dear electricity. The writer is informed 
by farmers that 18 ft. clearance is ample at field gate- 
ways. Across public roads the headroom should be 
governed by local conditions. It is useless to go much 
higher than existing telephone wires or other obstruc- 
tions. 

Clause 6: Earthed Conductors.—This clause asking 
for the earthing of the mid point of single-phase sup- 
plies is not effective. It is usually arranged that a 
single-phase supply is operated on an earthed outer 
system. 

Clause 7: Guarding of Wires.—This clause defines 
the limit of ‘‘ low ’’ pressure. Here we have established 
a danger ratio of 125 volts a.c. to 250 volts d.c. There 
is, however, no distinction between a.c. and d.c. in the 
regulations applying inside consumers’ premises. Live 
terminals are easily accessible to the public on con- 
sumers’ premises, so it is not clear why, if the premise 
is correct (that 125 volt a.c. is as dangerous at 250 volt 
d.c.) the logical result of this should only appear in 
the case of aerial wires which are out of reach. The 
writer considers the potential of 250 volts to earth forms 
a convenient and reasonable limit for low-pressure con- 
‘litions, both a.c. and d.c. for overhead work. There 
is no scientific reason for considering the potential 
‘* between wires’’ overhead, and this fact renders the 
structure of Clause 7 technically incorrect. Hence all 
the guard wires which have been erected on 3-wire 
* medium-pressure ”’ systems represent wasted expendi- 
ture, due to a mistaken idea of the Board of Trade 
officials. 

If falling or fallen wires are to be considered from 
‘be point of view of shock, this can best be dealt with 
| - suitable protective or earthing devices for both a.c. 

“Ad.e. Guard wires are ugly, costly, and of doubtful 
viciency. The wording of this clause is confused, and 
vtech more detailed consideration should be given 
‘> it than is possible in the limits of this article. 
it is sufficient to state that a 4-wire a.c. distribution at 
“20 volts to earth is an ugly and expensive proposition 
vader the regulation, whereas it should be one easily 
uid cheaply carried out. The alternative to such dis- 
tribution is a high-pressure line, which, curiously 
cnough, is much more easily run under the present 
high-pressure regulations than is a low-pressure line-- 
presumably because the high-pressure regulations are 
more recent. 


Clause 8: Service Lines.—This clause is excellent; it 
is, moreover, a model of lucidity and common sense. 
It effectively protects domestic servants from the pos- 
sibly unpleasant results of curiosity, and the wash-lady 
cannot, without a ladder, use the service line for sup- 
porting the family washing. 

Clause 9: Road Crossings.—An angle of street cross- 
ing of not less than 60 deg. is specified. This is one of 
the worst clauses from all points of view. The Post 
Office does not adhere to any such rule. One may, and 
does, actually run overhead lines over public streets and 
footpaths along their length at very slight angles, pro- 
vided the line does not go right across the road. The 
writer knows of a case where an overhead line almost 
crosses a road at a curve, and returns to the same side 
in one span. If, however, a pole had been placed on 
the far side, a better job would have resulted, but the 
regulation would have been contravened. The rule 
cannot, in fact, be kept ‘in the spirit, and it is an 
entirely unnecessary restriction. The regulation pre- 
vents one taking advantage of curves to make a natural 
crossing ; it also causes zig-zag lines, and therefore in- 
creased side stresses, involving the use of stays and 
struts. Generally, it is good for trade, but bad 
engineering ; it also makes for ugliness. It would be a 
great improvement from the point of view of safety of 
the public if the 60 deg. rule were cancelled, and the 
factor of safety for lines over public highways were 
specified to be a percentage higher than that required 
for general use. 


THE WORK OF THE LATE LORD RAYLEIGH, 
Pror. ALtrrep W. Porter, F. R. S., who has recently succeeded 
Sir Robert Hadfield as president of the Farapay Society, 
delivered his presidentiai address on March 22nd, devoting 
it to the consideration of some of the most striking charac- 
teristics of the scientific work of Lord Rayleigh. Lord Ray- 
leigh had been one of the founder members of the Faraday 
Society, and he was’ the first vice-president; but for his 
failing health he would have accepted the presidency on the 
death of Lord Kelvin. 

The outstanding features of Rayleigh’s work in physics 
were its range and precision. The 446 papers he published 
have enlarged our knowledge of physics in all its branches. 
The second quality, reliability and exactitude, is well exem- 
plified in his experimental work in electrical standards—the 
ohm and the electrochemical equivalent of silver. It is note- 
worthy that the value of Rayleigh’s ohm differs by one part 
in ten thousand only from the latest determinations. Striking 
characteristics of his experimental work were the simplicity 
and ingenuity of his apparatus and methods—in this he 
recalled the methods of KF'araday. As examples Prof. Porter 
alluded to his design of interferometer and to his elegant 
work on the nature of surfaces and capillarity. He was 
among the first to realise the true meaning of a clean surface, 
whether of a solid or a liquid, and to point the way of attain- 
ing this physical cleanliness. 

Present interest in colloidal phenomena (which may be 
defined as arising from matter in a fine state of division when 
surface forces become aN-important), emphasises the curious 
fact that his very last paper dealt with a subject that first 
attracted his attention in 1871, and to which he returned again 
and again, the scattering of light by small particles, and his 
famous theory of the origin of the blue of the sky. In his 
last paper he attempted a mathematical study of the curious 
observations made by Professor Porter himself on the optical 
properties of precipitated sulphur. If light be passed through 
# suspension of sulphur produced by precipitation by acid 
from a hyposulphite solution, as the sulphur particles increase 
in size the transmitted light changes in colour from red to 
blue, green-blue, green-white, and, finally, when the solution 
becomes ordinarily opaque, to white. Unfortunately the 
assumptions Rayleigh found it necessary to make prevented 
him from arriving at a mathematical solution of this problem. 
In an allied problem, however, the colours exhibited by potas 
sium chlorate crystals under white light incident at varying 
angles, he showed - that the phenomenon was due to the 
lamine formation of the crystals, and his solution is of 
considerable importance in that it can be applied to the 
reflection of X-rays from the interior of crystals and utilised 
in elucidating the secrets of crystal structure. 

Rayleigh’s researches on surface phenomena led him to the 
study of the important subject of intrinsic pressure in liquids 
and solids, the theory of which was first worked out by Laplace 
on the simple assumption of an «attractive force of inverse 
square dimensions between every particle of solid or fluid in 
the body referred to. The earlier theory failed in not taking 
account of the molecular character of these interior forces. in 
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bodies, which were regarded as simple Newtonian attractions 
proceeding from point sources. ‘The meeting was greatly 
interested to learn that Prof. Porter is now advancing this 
subject a stage further, and by introducing into the theory 
of intrinsic pressure the known values of surface tension, he 
has arrived at values for the molecular attraction constant 
and for the power law coefticient, which works out at the 
high value of 8.3. 

Finally, the address touched on Rayleigh’s work on hydro- 
dynamics, and referred to its great value in our studies of the 
laws of flight. Here he introduced a new method, the method 
of dimensions, which has been very fruitful. The study of 
the sandblasting of glass was adduced as an example or its 
suggestiveness. 

In conclusion, brief reference was made to Rayleigh’s open- 
minded yet strictly scientific attitude to psychical research. 
It will be recalled that he was president of the Society for 
Psychical Research. 

The study of the work of a man of the noble type of Lord 
Rayleigh, who devoted his life to the disinterested pursuit of 
knowledge for its own sake, regardless alike of profit, gain, 
or honour, must ever be an example and an inspiration to 
the true student of science. He was among the greatest of 
England’s sons. 

At the conclusion of the presidential address discussion took 
place on an important paper presented by Mr. S. Field on the 
Electrolytic Recovery of Zine. This will be reported in a 
subsequent issue. 


NEW ELECTRICAL DEVICES, 


AND PLANT. 


Readers are invited to submit particulars of new or improved 
devices and apparatus, which will be published if considered of 
sufficient interest. 


FITTINGS, 


Electric Cloth-cutting Machines. 


The speeding-up of production in clothing factories is as 
dependent on the Reel ese ws of labour-saving devices as in 
any other industry. The use of the band knife for the cutting 
of cloth and other fabrics is gradually being superseded by 


Fic. 1.—Reciprocatinc Ciora Currer. 


more efficient apparatus, such as that we describe below. 
This is a class of work where the use of any other agent but 
electricity to supplant hand labour is precluded, and the 
fractional h.p. motor finds yet another application. 


Vig. 2. CLotu CUTTER. 


The Rastman’ 
Messrs. Epwarp J. 


cloth-cutting 
Goobpwix, 


supplied — by 
508, Mansion House 


Chambers, Queen Victoria Street, E.C.4, fall into two general 
classes—reciprocating and rotary. 

The reciprocating model (fig. 1) is driven by a motor which 
can develop up to .75 h.p. on an overload. The motor is a 
marvel of compactness, being closely wound and of very 
substantial construction. The weight is borne by a standard 
fixed in a base of ample size. The armature of the d.c. type 
is balanced, and runs on ball bearings giving very smooth 
running and freedom from vibration. The motor speed is 
3,000 r.p.m., and the length equivalent of the cut is as high 
as 960 ft. per minute. A lubrication system is fitted, which, 
while performing its duties efficiently, will not permit leakage 
of oil on to the material being cut. The recivrocating cutter 
is fitted with interchangeable tool steel knife slides, permitting 
easy and cheap replacement. A guiding handle is fitted close 
to the standard to facilitate the following of the cutting line; 
the starting switch is conveniently near to this handle, and 
is operated by a simple movement of the worker's thumb. 
For the protection of the operator a guard is fitted in front 
of the knife; this is brought down upon the work and locked 
in position, making it impossible to touch the blade. The 
rotary type (fig. 2) 1s in many respects similar in construction 
to the reciprocating model, but is fitted instead with a circular 
cutter driven by strong toothed gears from the motor shaft. 
The blade is guarded at back and front when the machine 
is working, and a sharpening attachment is fitted, which, by 
a simple movement of a lever, brings two hones on to the 
sides of the blade. 

These machines are wound for voltages between 100 and 
250 d.c. and a.c., the a.c. types being made to suit frequencies 
of from 40 to 100 cycles. 

As will be seen from the illustrations the cutters can be 
fitted with a detachable and adjustable lamp bracket to give 
local illumination at the cutting line. 


New Pelishing and Buffing Machines, 


Among a number of new types of small buffing and polishing 
machines being made by THe ConsouipateD Pneumatic Toot, 
Co., Lap., Egyptian House, 170, Piccadilly, W.1, is the 
portable machine illustrated in fig. 3. This is designe d for 
use in motor car works, garages, or show rooms where a 
light and easily transportable machine is necessary. The 
motor is wound for either a.c. or d.c., and the rotor is per- 


Fic, 3.—A Portaste Burrina MAcuHINe. 


fectly balanced and mounted on ball bearings giving very 
smooth, noiseless running. A larger machine made by the 
firm has a 1 h.p. motor; at one end is a coarse buffing disk 
and at the other end a fine polisher. The machine is mounted 
on a standard, and is fitted with ball bearings. Either a.c. 
or d.c. can be employed to drive the motor. 


Is Current ‘‘ or Off 


An indicator that tells at a glance whether the current is 
“on ”’ or “ off,’’ for use with electrical devices of every kind, 
has been placed on the market by the BerGuman Co., of 
Chicago. According to the Electrical News the device can 
also be used as a socket extension when, for example. a 
narrow lamp shade is to be used. The indicator consists of a 
solenoid electromagnet set in the upper end of a tube and 
connected in series with the appliance and with the line. A 
small armature with a pointer attached to the lower end is 
placed in the solenoid. When the electro-magnet is energised. 
the armature is drawn up and the pointer indicates ** on.” 
When the current is broken the armature falls and the pointer 
indicates “* off.’ The appliance is inserted in an ordinary 
lighting socket and has a socket at its lower end for receiving 
the plug of an electrical appliance. 


Water-Power iu Germanv.—Herr van Heys, of Cassel, 
formerly director of the Cassel Tramways Co. has been arpointed 
Ministeriel Councillor in connection with the Federal Railway 
Ministry for the special purrose of ascertaining in what manper 
the existing water powers can be utilised in connection with the 
aunply of electricity in order to counteract the scarcity of coal for 
industrial uees, as a consequence of the Tresty of Peace. It ia 
proposed in the first place to devote attention to the comnletion of 
the large hydro-electric instal!stions in the districts of D*emel. 
Eder, Fulda, and Weser. and then to deal systematically with all 
other water-powers in the country. 
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LEGAL, 


EMBEZZLEMENT OF E.T.U. Funps. 


Ar Sheffield on March 3lst, Harold, Harris, a branch secretary 
of the Electrical Trades Union in Sheffield, was charged with 
embezzling and converting to his own use moneys belonging 
to the Union.. The prosecuting solicitor said that defendant 
received a sum of £70 with which to pay some men affected 
by a lock-out. He only paid out £49 6s. of this amount and 
retained the balance. With regard to the charge of embezzle- 
ment, the total sum involved was about £23, but the Union 
was only prosecuting on three small amounts obtained from 
members as subscriptions. These amounts were entered on 
the members’ cards, but the defendant failed to make corre- 
sponding entries in the Union’s books. The defendant stated 
that he took over the accounts of the branch in a muddled 
condition, and that the shortage was due to neglect upon 
his own part. The magistrates sentenced him to six months’ 
imprisonment. 


An Up-T0o-DATE BURGLAR. 


Av the Old Bailey, on April 5th, Walter Taylor, an electrician, 
wes sentenced to six months in the second division for break- 
ins and entering the counting house of the New Gallery 
Kinema. A police witness stated that prisoner was in posses- 
sion of a portable electric drill which he connected by about 
50 yards of “ flex” to a lighting point. When discovered 
be had drilled a number of holes in the back of the safe, but 
had failed to penetrate the inner plates. 


CORRESPONDENCE, 


Letters received by us after 6 P.M. ON TURSDAY cannot appear wntil 
the fi week, Corr. should forward their communi- 
cations at the earliest ible moment, No letter can be published 
unless we have the writer's name and address in our possession, 


Bi-Metal Aute-Conductor Cable Protection. 


| have read with interest your notes on a system of cable 
protection designed by H. Pfannkuch, in which you called to 
mind my bi-metal system (p. 394, March 25th). 

Both these systems are the same inasmuch as they are 
both designed to the same end, i.e., to save the actual rupture 
due to final cable breakdown, but you will see how curious 
the matter is when I tell you that I was already at work on 
an exactly similar method to that of H. Pfannkuch, in fact, 
I wrote my provisional, specification about two weeks ago, 
and had adopted exactly the same way—insulating some wires 
in the working conductors. It looks as if I shall now be saved 
the trouble and expense of continuing. 

I was led to take up the question of protection against 
faults from the inside of a cable outwards because the bi-metal 


Cable Sheath 
Cu & 
Zn 2 


Cu 


Teshng End 


Sketches showing of bi-metal conductor arranged for 
localisation of fault by slide-wire bridge methods. 
The two lower figures are the same. 
a to b = slide wire in each case. 
atoa=Custrip. to) = Zn atrip. 


system only deals with faults from outside inwards, although 
most engineers will allow that the latter faults are at least 
‘© per cent. of the total, but probably the remaining 5 per 
cent. should be guarded against. 

Purther to my article of July 30th, 1990, I may give some 
«(ditional attributes of my system which were not given in 
that article :— 

\a) As to automatic protection against faults from the 
ontside, this can be obtained by using a sensitive relay across 
ee two metals, at both ends of ‘the cable, so that when a 
‘sult occurs: through damage to the cable a tripping circuit 
is cut in and the switches are opened. 


When soil water enters | 


the cable at the damaged part of the sheath, some of the bi- 
metal strips only are affected at first, but as the water travels 
round the cable; more strips are moistened, and hence more 
primary batteries are formed, and these being in parallel, the 
current flowing through the relays is increased, because of 
the decreased internal resistance of the fault battery. 

But as such an early indication of damage to the cable 
can be obtained by means of a galvanometer, it would, I 
consider, be unwise to trip the cable out of circuit, seeing 
that one would have plenty of time to unload the cable in 
an ordinary manner, and then to locate the fault on the 
bi-metal strips.. The method of tripping the cable described 
is, however, quite discriminative, i.e., healthy cables are not 
affected, and there is the great advantage that no trans- 
formers are required. 

I give some sketches showing how the bi-metal strips may 
be formed up for fault location by slide wire methods—there 
are others. 

(b) The bi-metal system is useful to the cable manufacturer 
and to the purchaser long before the cable is laid—in fact, 
before it leaves the factory. In most cable specifications it is 
usually provided that each cable length must be in the tanks 
for 24 hours—this is done with a view to ensuring that, if the 
cable sheath is punctured during manufacture, water will 
get sufficiently far into the dielectric to cause a breakdown 
whilst excess pressure is being applied. 

If the cable is, however, furnished with the. bi-metals, three 
or four hours in the tanks is all that is really necessary, as 
there is only 20 mils or so of paper for the water to soak 
through before a reading would be obtained on a galvano- 
meter connected across the two metals. In most cable factories 
the tanking accommodation is none too great, and manufac- 
turers should, therefore, welcome a suggestion to cut down 
the time. 

Qn the purchaser’s side, apart from the omnes that should 
be affected by the above, he can assure himself that the paper 
with which his cables are insulated is properly and adequately 
dried before and during impregnation, because there should 
be no reading on the galvanometer, if applied to any of his 
cables in the factory. If the paper has not been sulticiently 
dried, a reading will be obtained. This test should be specially 
useful on dry-core air-space telephone cables, and could 
used as a method of indicating the well-being of the cable 
during laying, if the outer ring of conductors were formed 
up with two metals. The method can be used by the manu- 
facturer with advantage whilst the cables are being dried in 
the vacuum tanks. 

The above matter should be read in conjunction with the 
article of July 30th last. 

L. R. Lee. 


Electricity Works, Manchester. 
March 8th, 1921. 


Synchronous Induction Motors and Power Factor. 


Referring to the letter in last week's issue of the ELECTRICAL 
REvi&w relative to the above, the industry should be grateful 
for having this‘method of improving power factor brought 
to their notice. 

Although it is hardly possible to employ existing induction 
motors for this purpose, the ratio of rotor to stator ampere 
turns being insufficient for stability, we are prepared to con- 
struct self-starting and self-synchronising motors of all sizes 
with self-contained exciters. These machines are capable of 
starting against two and a half times full-load torque and 
synchronising against full-load torque. ; 

The only control gear required is a three-pole switch for 
the stator and a liquid starter for the rotor, the whole opera- 
tion of starting being practically the same as with the ordinary 
slip-ring induction motor. If desired, the user can employ a 
shunt regulator for the exciter, by means of which the power 
factor can be adjusted as detired. 

We have supplied and have under construction a large 
number of these motors with outputs of from 50 to 800 B.H.P., 
and with leading power factors of 0.6 to unity. 

Crompton & Co., Ltd. 


Chelmsford. 
April 4th, 1921. 


Payment According to Ability. 


Referring to ‘‘ Regular Reader’s’’ letter, I served a term 
of apprenticeship with a well-known Lancashire firm, and 
during that period I was a student at a technical college. No 
doubt all your readers are well aware that 50 per cent. of our 
new ideas and methods are taught at technical institutions; 
therefore, the student at that time has an advantage over the 
man of the “ Regular Reader” class, simply because he 
(“‘ Regular Reader”) has never had the latest ideas and 
methods taught him. (By that assertion I do not wish to 
insinuate that ‘“‘ Regular Reader’ is not a first-class man.) 
Therefore, { cannot imagine how a man who has long been 
out of his apprenticeship, as “‘ Regular Reader ”’ states, is a 
better man than the average man who has just completed a 
term of technical and practical training. Another point I 
should like to emphasise is that we are not all gifted with the 
samé intelligence, therefore we cannot all shine in our respec- 
tive callings. If there were a little less cant amongst British 
workmen I feel confident that with good management the 
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unemployment problem would be partially solved. Probably 
’* Regular Reader ’’ has never looked on the domestic side 
of lis argument—that for every married man who fails to 
obtain work, there is at least one other, who is suffering 
anxiety at the same time. As regards a foreman or manager 
being able to distinguish his clever men and his men who 
probably are quite willing, but cannot grasp the situation as 
quickly as men of * Regular Reader’s’’ category, he is well 
aware, but as a rule he will stretch a point, for the simple 
reason that he knows that the slow man is less liable to be 
confused than the man who hurries his work on purpose to 
do twice as much work as his workmate. I sincerely hope 
that ‘“‘ Regular Reader ’’ will reverse his opinion on the point 
that a man of 21 is not nearly so good as the man of 40; 
everyone requires a living, no matter whether he be possessed 
of quick intellect, or of dull intellect. 


April 2nd, 1921. 


Broad Minded. 


Wiring in Ferro-concrete Factories. 


I have read with interest the correspondence regarding 
wiring in ferro-concrete structures. I fail to note that either 
** Inguirer,””’ Mr, Purday, or Phase,’’ mentions any in- 
stances where C.T.S. is unsuitable; I should be pleased to 
hear of any job for which C.T.S. is unsuitable. 

I know of one job where a 3-core C.T.S. is supplying an 
electrically-driven pump in a sewage tunnel now under con- 
struction; water is continually on the cable, rocks are falling 
around it, workmen handling it, trucks occasionally running 
over it, but still it ‘‘ carries on.’’ I have used a considerable 
amount of it in my time, and in nine cases out of ten, it is 
far ahead of conduit in my estimation. Regarding Mr. Brook- 
ing’s suggestions re taking action against persons making 
libellous statements, in such cases the manufacturing firm 
should obtain the opinions of people using their product, and 
then ignore the libellous person. 

If ‘* Phase ’’’ himself was a bootmaker, for instance, and 
some person made a remark about his boots being unsuitable 
for certain duties, if he himself knew they were suitable for 
any duty, then I say *“‘ Phase ’’’ would adopt Mr. Brooking’s 
attitude. 

But the vital point is: Is C.T.S. suitable for all jobs, or 
only certain jobs? I invite ‘‘ Inquirer,’ Mr. Purday, and 
‘* Phase ’’ to name any job for which it is not suitable. As 
a reader of the Review for a considerable period, and finding 
it very fair in its dealings, let us have fair play. 

Two Phase. 

April 4th, 1921. 


An Electrostatic Phenomenon. 


I am interested to note that Mr. Cooper has also noticed 
the ‘‘ green cloud”’ in a 6-volt motor bulb. I noticed this 
effect on handling a 6-volt side lamp of the vacuum type. 
The lamp in question does not always light up, as if the 
filament is intermittently open-circuited. The “ green cloud ”’ 
only appears after the lamp has been burning and is, there- 
fore, warm and dry, and if I moisten the bulb the effect 
disappears. The merest touch is sufficient to produce the 
green glow. None of the other bulbs behave in this way, 
and I shall be glad to know why this particular bulb is in 
this sensitive condition. 

K. Younghusband. 

Hawarden. 

March 3ist, 1921. 


Mr. Luckiesh and the Sheringham Daylight. 


Mr. Luckiesh is evidently quite determined to ‘‘ pass judg- 
ment’ on my invention. This, of course, he would be en- 
titled to do if he had made a first-hand examination of it, 
but it is a pity, I feel, that he should in the meantime make 
statements which I fear may mislead your readers. 

Mr. Luckiesh, in the letter you have just published, calls 
into question the permanence of the Sheringham reflector. 
Here, it would seem he is again referring to his own experi 
iments and not to my invention. 

The colours used on the Sheringham reflector are among 
the most permanent in existence, but, what is more impor- 
tant, is that—thanks to the assistance of one of the leading 
industrial chemists in this country—we have discovered a 
medium for mixing with the colours and for applying them 
to the metal of the reflector. which renders the colours heat 
proof and, while keeping the purity of the colours—as in 
their powder form—is to a great extent waterproof. So far as 
we can ascertain this medium has never before been used for 
admixture with pigments. Till now we have not published 
this information, and therefore Mr. T.uckiesh could not. of 
course, be aware of these facts; but had he not fallen into 
the error of assuming a knowledge of the Sheringham reflector 
he would, doubtless, not have included the remarks in his 
letter on the question of permanence. 

do not want to follow Mr. Luckiesh’s example and draw 
comparisons hetween the two methods of producing artificial 
daylight—doubtless both have their special usefulness, and 


time and practical tests alone can show to what different 
purposes (in what is undoubtedly a vast field) the two different 
methods are best suited. 

I entirely reciprocate Mr. Luckiesh’s good wishes, and hope 
for the future no further misunderstandings will arise. 
_ With regard to the misquotation, your Editorial Note, sub- 
joined to Mr. Luckiesh’s letter, seems to me to say all that 
need be said. 
George Sheringham, 
Frognal. 

April 1921. 


City and Guilds Examinations. 


With further reference to my letters, dated January 3ist, 
1921, and March 22nd, 1921, on the subject of the discontiny- 
ance of the City and Guilds first and second-grade examina- 
tions in all electrical subjects, it is interesting to note that 
the disastrous effect of these cancellations, which I have pre- 
viously mentioned, is now being realised by educational 
authorities, and [ have pleasure in enclosing herewith 
cutting from The Times Educational Supplement, dated 
March 31st, 1921, which shows clearly the feeling of those 
interested in the technical education of the present and future 
generations. 

Trusting this belated resolution will interest you and your 
readers. 

Gus. C. Lundberg, 
London. 


April Ist, 1921. 


{The extract relates to a resolution of the Guildford Educa- 
tion Committee, approving of resolutions passed at a recent 
Conference of Directors of Technical Institutes in Surrey, to 
the effect that the discontinuance of the examinations was 
regrettable, that a system of examinations was necessary to 
ensure an accepted standard of proficiency and its recognition 
by employers, and to provide an incentive to study, and that 
steps should be taken to secure the re-establishment of thie 
system or its equivalent. With all of these we heartily agree. 
—Ebs. Exec. Rev.) 


A Transformer Problem. 


Whilst working with a Scott transformer on which one fuse 
had blown on the 3-phase side (not due to a fault on the trans- 
former) I measured the voltages on the 2-phase side and found 
them to be as follows :— 


A Phase, 285 volts. B Phase, 420 volts. 
By replacing the blown fuse and taking out one of the others, 
the voltages on the 2-phase side were found to be the same 
as above. Again, by replacing this fuse and taking out the 
third fuse the voltages were as follows :— 
A Phase, zero. B Phase, 460. 


The transformer is 3-phase, 6,600 volts; 440 volts, 2-phase. 

At the time of testing, the supply voltage was 6,900 volts. 
I am not quite clear about these voltages, and would be obliged 
if anyone cculd inform me how to account for them. 


March 3ist, 1921. 


{If our correspondent makes a diagram of connections of the 
Scott system, he will see at once why the above results were 
obtained. Apparently in the fifth line A and B should 
be interchanged. In the first two cases the primary of trans- 
former A was in series with part of the primary of transformer 
B; in the third case the primary of transformer A was cut 
out and the whole of fhe primary of transformer B was active. 
—Eps. Etec. Rev.) 


Scott. 


The Real Wealth of Nations. 


In your issue of March 4th, your critic accepts as correct 
the statement that of themselves neither capital nor labour, 
nor the two of them together, can produce wealth at all, and 
that only when they are harnessed to brains and skill can 
they become productive, but he omits to explain to your 
readers why this truth is generally unrecognised. 

Value being the measure of wealth, just as volume is that 
of water, the failure of the economists to discover a unit of 
value, or to measure wealth, has led them to invent the law 
of supply and demand, according to which no article has any 
value unless there be a demand therefor. In consequence, 
goods have no value immediately upon their production, so 
that the brains and skill utilised therein cannot, after all, 
claim to be the producers of wealth, in spite of the pretenc« 
of your critic. 

Further, according to this same law, “‘ carrying goods to 
those that want them ”’ increases their value (it is in reality 
the price and cost which increase), whereby the transpor' 
workers and handlers of goods, always the least mentally 
endowed members of the community, are the creators. of 
wealth. I maintain, therefore, that this law is also responsible 
for Bolshevism, which can well be defined ‘‘ as the claim of 
unskilled manual labour to produce wealth, and therefore to 
control its distribution.” 


Vol. 
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It is also through acceptance of this law that your critic 
thinks it inevitable that when gs are scarce people will 
charge more for them, or that robbery and profiteering are 
the basis of civilisation. On the other hand, were a unit 
of value recognised in the daily necessaries of life of the 
average man with the average family, the control of the price 
of this value would become obvious, in order that the wage 
of the most unskilled labourer could purchase the necessaries 
for himself and his family. This would allow of the establish- 
yeut of a real living wage, based upon the size of the family, 
and remove the principal cause of strikes, whereas, ———_ 
to we law of supply and demand, wages must always depen 
on the demand for labour, and be a matter for strife. 

our reviewer is quite unjustified in stating that | suppose 
the cost of production to be constant, and although it is true 
that the cost = ma +e, it can, in spite of your critic, be 
ex! ressed as the necessaries of life of the workers, direct and 
indirect, and their dependents, ignoring, of course, the loss 
of any irreplaceable raw material. 

lhe statement attributed to me “‘ that the sale of luxuries 
at home is injurious, yet if sold Saad their sale may benefit 
the producing country ’’ is another misrepresentation, for what 
[ did say was .* that an excessive home price for a luxury 
benefits one section of the community at the expense of 
another, Whereas a high price for such exports does benefit 
the nation, because it is thereby entitled to receive a greater 
quantity of foreign commodities in exchange. os 

Your critic sums up my book as “ an attempt to prove that 
only by means of an adequate system of protection can a 
country be really wealthy,” from which it would appear that 
he has ** skipped’ the first two parts, in which the limit 
of a nation’s well-being is set out without considering foreign 
trade at all. Further, my justification for the reservation 
of the home market for our skilled industries is based, again, 
on the measurability of wealth, and the proof that a skilled 
workman produces a greater value per hour than an unskilled 
one. Indeed, the moment it is recognised that one industry 
is better for a nation than another, the necessity for protecting 
such industries becomes apparent. And engineering is the 
best industry of every country ! 

Your critic’s suggestion that ** wealth can only result when 
production exceeds purchasing power "’ may be comprehen- 
sible to an economist, but any engineer could realise that the 
purchasing power of a people is the amount of goods they 
have available for exchange, and that this is exactly equal to 
the total production. 

It is evident that your reviewer has entirely failed to grasp 
the real principles of my book, viz., the measurability of 
wealth, the possibility of a reward for every man according 
to the value of his work, and the right of every nation to 
an independent economic existence. 

The possibility of a new civilisation depends, therefore, upon 
the rejection by all scientific minds of the economic fallacies 
propounded during the past 150 years, the fruit of which is 
visible in the universal discontent existing to-day. 


Alassio, Italy. J. S. Hecht. 
March 14th, 1921. 


[We shall adhere to the resolution expressed in our review 
of Mr. Hecht’s book, and decline to be drawn into a con- 
troversy. We find this the easier, since Mr. Hecht's letter 
answers itself, to a great extent. We cannot suppose that he 
takes exception to our acceptance of one of his own statements, 
and those who wish to go further into the reasons upon which 
this view—correct, as we think—is founded, will do well to 
buy the book and read it. It is no part of the duty of a 
reviewer to condense the book for the benefit of the reader 
who is too busy (or thinks he is) to read it for himself; and 
we cannot see authors thankjng reviewers for such a course 
of action, were it possible. The reviewer’s work is done. when, 
to the best of his ability, he has criticised a book from the 
standpoints of its literary and scientific (or artistic) value. 

We do not plead guilty to having misrepresented any of 
Mr. Hecht’s statements. If we have misrepresented any of 
his views, it is because our view of the meaning he intended 
to convey may have differed from his own. We were pre- 
pared, as we said, to be told that we had not read the book: 
ond we did not expect to convince, Mr. Hecht of the correct 
ness of our views where they differed from his. He must, 
therefore excuse us if we are not convinced of the correctness 
his views where they differ from ours.—Tue Reviewer.) 


Third Harmenics. 


'n the interesting article on ‘‘ The Influence of Transformer 
Connections on Third Harmonic Voltages and Ourrents,”’ by 
Mr Austen Stigant, appearing in your issue of March 11th, 

re is a small error in figs. 5 and 6, and in Table I. Since 

c.m.f. is at each instant equal to the rate of change of 

‘x, &@ smooth flux wave without ripples cannot give ripples 

the e.m.f. wave. The induced voltage can only zeTO 
st points where the flux wave is or a In the given 
fox waves, this occurs. but once in each half cycle, not 
several times, as the ripples would require. 


J. B. Stansfield. 


‘Several letters are held over.—Bps. Busco. Rev.) 


DENMARK’S FUEL SUPPLY. 


constituted one- of the value of Denmark's 
foreign purchases last year. Taking the nine months ending 
September last, for which exact figures are available, Den- 
mark imported some 1,600,000 tons of coal and some 324,000 
tons of cinders and coke, for which she paid 376,000,000 kr. 
Before the war the Danish coal bill was about 40,000,000 kr. 
yearly for some 3,000,000 tons of coal and coke. 

With this huge fuel bill, no wonder attention has turned 
to the derivation of power for industry from other sources. 
Reference to this question is made nm H.M. Commercial 
Secretary's report on the economic situation in Denmark, 
which has just been published by the Department of Overseas 
Trade. At present the large electric power stations on the 
islands are mainly driven by steam or oil engines. On Jut- 
land, however, efforts are being made with some success to 
harness water power, while in other cases plants have been 
installed in which peat can be used as fuel. In some ol the 
latter cases the farmers have made arrangements whereby 
electricity is delivered to their farms from ‘the high-pressure 
systems in return for peat delivered by the farmer to the 
power station. 

The general question of the further de- 
velopment of the use of electricity is 
attracting the interest both of the Govern- 
ment and of such institutions as the 
Chamber of Manufacturers. Schemes are 
under discussion for the generation of electricity by means of 
windmills, and also for a more general utilisation of the water 
power available. The suggestion is still being canvassed that 
electricity might be transmitted from one or other of the 
great water power stations of Norway or Sweden to some 
point on the coast of Jutland, whence it could be distributed 
over the peninsula and linked up with already existing or 
contemplated local power stations. H.M. Commercial Secre- 
tary admits correctly enough that the realisation of this scheme 
would be exceedingly expensive in view, he says, of the length 
of submarine cable required. Its advocates maintain, he adds, 
that it would be economically sound so long as the cit. price 
of coal in Denmark .exceeds 50 kr. per ton. It may here be 
mentioned that the average c.i.f. price per ton of coal in 
Denmark from January to October last vear was 185s.. or 
taking the kroner at 25 to the £. say, 200 kr. On the Norwe- 
gian side, however, it was stated in the report of the Depart- 
ment of Overseas Trade on Norway, recently reviewed in 
these columns: “It would appear improbable that such 
a will become a practical proposition in the near 
uture.” 

Engineering industries generally suffered last year under 
the high cost of fuel and raw material, the future of certain 
sections being further jeopardised by German competition. 
The branch that would seem to be in the most satisfactory 
condition is that manufacturing electric motors and dyvnamos. 
Of these there has been no inconsiderable export both to 
Sweden and Norway, and also to other markets, while there 
is also a considerable demand in Denmark itself, where small 
electric motors are much used in agricultural districts. 


There are considerable peat bogs in 
Denmark, particularly in Jutland, and 
various proposals have been put forward 
for a rational development of some of the 
largest of these peat bogs. It is suggested that in the neigh- 
hourhood of the Vildmoserne in Jutland industrial undertak- 
ings, such as steel, metal, and glass works should be erected 
and supplied by electrical power developed from the peat. 
perhaps in conjunction with power derived from the water- 
power station on the Gudenaa, which is rapidly approaching 
completion. \ 

No definite steps have, however, as yet been taken to 
realise these plans. On the other hand, a fuel committee has 
been established, one of the principal duties of which will 
be to study the auestion of the development of the Danish 
supplies of fuel. Tt may he added that besides the peat bogs, 
some brown coal is found in Denmark. 

Tn 1914 120,000 tons of peat were produced, and no brown 
coal. During the war, however. and the twe years since the 
armistice, the vearly production has been 90,000 tons of brown 
coal, and 200.000 tons of peat. while the outpnt during the 
current year has again been materially increased. 

The private working of the peat bogs proceeded actively 
during the vear, and efforts are being made to establish offices 
throughout the country. whereby 2 standardisation will be 
secured of the peat offered for sale. . 

In view of the increase in the use of neat, boilers capable 
of using the fuel economically and effectively should be able 
to find a market in the country. 


Considerable interest is being shown 

Oil to throughout the countrv in the use of oil 

Replace Coal. fuel to replace coal. Some attempts have 

been made to alter existing plant with this 

object, and recentlv the Danish State railways have heen 

experimenting in this direction. The hich cost of fnel oil. 

and the difficnities attendant on the construction of oe pie 
storage tanks have, however, up to the present, prevented an 

general adoption of this form of fel. 


Electrical 
Schemes 
Planned. 


Power 
from Peat. 
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BUSINESS NOTES. 


Bankruptcy Proceedings.—Ernest ALBERT GOoDINGS, 
trading as Goodings & Son, The Grove, Watlington Street, Reading, 
Berks., motor and electrical engineer.—The firat meeting of 
creditors was held’ recently at 14, Bedford Row, London, W.C. It 
was stated that debtor commenced business in 1911 as an electrical 
engineer at Staines, with no capital, but in 1912 he gave it up and 
went into employment until the end of 1918. In January, 1919, 
he commenced business as a motor and electrical engineer with 
about £40 capital. He had no business premises at firat, but did 
work at owners’ houses. The creditors began to press him in 
September, and seven had obtained judgments against him. He 
estimated his liabilities at £240, due to about 30 creditors. The 
matter was left in the hands of the Official Receiver for summary 
administration. 

L. P. HowsE and G. H. B. SNELL (Howse & Snell), electrical 
engineers, 6 and 8, Duke Street, Margate.—First meeting, April 
8th ; public examination, April 30th ; both at Canterbury. 


Company Liquidations.—FLUoRUNDUM FLAME CaRsons, 
Lrp.—Particulars of claims were to be sent to the liquidator, 
Mr, F. N. Clarke, 4, Pavilion Buildings, Brighton, by April 6th. 


Dissolution of Partnership. — Anc Evecrricat Oo., 
dealers in electrical supplies, Trevelyan Buildings, 52, Corporation 
Street, Manchester.—Messrs, L. Backhouse, C. H. Thornton, and 
A. 8. Penn have dissolved partnership. Debts will be attended to 
by Messrs, L. Backhouse and ©. H. Thornton, who will continue 
the business under the same style, and at the same address. 


Trade Announcements,— Messrs. G. 8S. Peckuam & Co., 
have been appointed agents for Messrs, Rhodes Motors, Ltd., 
Riverside Works, Doncaster, for shipping, as well as for London 
and South of England. Correspondence should be sent to either 
Rhodes Motors, Ltd., at Doncaster, or 4-5, New Compton Street, 
London, W.C.2. New Telephone No. Gerrard 7388 ; telegraphic 
address: Switches Westcent.” 

The business of the ORIENTAL TUBE Co., LTD., steel tube 
makers, West Bromwich, Birmingham, has recently been acquired 
by the General Electric Co., Ltd. Mr. E. H. Dowler, who for 
upwards of 22 years has held the position of managing director, 
is vacating that position. 

Mr. V. C. Bapols, electrical engineer, of Egham and Staines, has 
opened premises at 75, London Road, Camberley. 

Messrs. VICKERS-PETTERS, LTD., have opened their new offices 
and showrooms in conjunction with Petters, Ltd., at 75B, Queen 
Victoria Street, London, EC. 4. Various types of Petter oil engines 
and Vickers-Petter semi-Diesel crude oil engines are exhibited in 
the new showrooms, where a full technical and commercial staff is 
engaged. The company's head office and works are situated at 
Ipswich, while there are branch offices and showrooms at 163, 
Hope Street, Glasgow, at 140, Victoria Street, Bristol, and at 30, 
Lower Sackville Street, Dublin ; the last of these has been recently 
opened. 

Messrs. HERBERT Morgis, Ltp., Loughborough, state that their 
Sheffield branch office has been removed from Cairns Chambers, St. 
James Street, to Montgomery Chambers, Hartshead, Sheffield. The 
telegraphic address and telephone number are as before, viz. :— 
Telephone No. 2400 Central ; telegrams : Comorris. 

Mk. D. M. Epwakps, many years manager of Messrs. Nettlefold 
and Sons, Ltd., has now joined Messrs. Baxter & Cuunter, Ltd., as 
their representative, 

Messrs, W. E. WEEKES & Co., electrical and telephone engineers, 
inform us they are opening a new showroom at No. 79c, Tottenham 
Court Road, W. 1, and are open to receive catalogues and price lists 
of heating and cooking apparatus, fittings, shades, &c. 


Catalogues and Lists——THe Epison Swan E.ecrric 
Co., Ltp., Ponders End, Middlesex.—Leafiet No. BB 216, dealing 
with “Ediswan Acme” accumulators, showing construction of 
positive and negative grids. 

BRITISH INSULATED AND Hetssy OABLES, LTD., Prescot, Lancs. 
—Publication P 169, a leafiet showing a new and improved type of 
jointers’ tent frame, with dimensions and prices. 

THE B.E. Co. (or LONDON AND BIRMINGHAM), LTtp., Hendon 
House; 57, Upper Thames Street, E.C. 4.—An illustrated price list 
of “ Hendon” lamps, vacuum and gasfilled. 

THe Evectric Co., Lrp., Queen's House, Kingsway. 
W.C. 2.—Publication No. 225 (51 pp.).-A splendid example of 
publicity matter, giving illustrations and full details of the con- 
struction of English Electric steam turbines. The brochure gives 
many illustrations of the coastractioaal shops, as well as a list of 
sets in use in all parts of the world, and a station lay-out for two 
10,000-kW sets. 

‘Tue A, & A. ELEcTRICAL Co., Lrp.. 13, Farringdon Road, E.C. 1. 
—List A 24, an illustrated and priced leafiat dealing with motor-car 
interior lighting fittings, including roof and side lights, with 
switches, &c..; List L 25, a priced pamphlet of incandescent electric 
lamps for house, train, and automobile lighting, &c.; also a price 
list of small drawn-wire lamps for automobiles. 

Messrs. Hiaes Bros. Sand Pits, Birmingham.—“ Monthly 
Magazine,” Vol, III, No. 2, containing stock lists and prices of a.c. 
— and d.c, motors and dynamos, and usual items of utility and 

umour, 

‘THe. ELECTRICAL APPARATUS Co., Ltp., Vauxhall Works, South 
Lambeth Road, 8.W. 8.—Leafist M 6, giving illustrations, dimen- 
sions, and prices of moving-iron atmmeters and voltmeters, 


Messrs, W. & Sons, Ltp., Dudley.—An ill 
publication (8 pp.) giving details of the ‘“Greenbat industrial 
electric track, of which Messrs. Goodyear are the sole distributing 
agents. 

Messrs. GILLESPIE & BEALES, Amberley House, Norfolk Street, 
Strand, W.C. 2.—An illustrated price list and a descriptive booklet 
of various models of the “ Nilfisk ” vacuum cleaner. 

THE ELecraic STREET LIGHTING APPARATUS Co., The Foundry, 
Canterbury.—An illustrated pamphlet dealing with the longi- 
tudinal lighting lantern invented by Mr. Haydn T. Harrison, 
giving types of lanterns and lighting curves and diagrams. 

MEssrks, CHARLES CHURCHILL & Co., LTpD., 9-15, Leonard Street, 
Finsbury, E.C. 2. Abridged catalogue No. 44 (96 pp.).—An 
extremely comprehensive catalogue of machine shop equipment 
and small tools. This gives details and illustrations of milling 
machines, gear cutters, key-seaters, drills, boring machines, shapers, 
profilers, and practically everything elee which goes to make up 
the equipment of a modern engineering shop. 

Messrs. Rich & Bunpy, 114-13, New Road, Ponder’s End, \. 
—Three leaflets giving details and revised prices of electric 
toasters, hot-plates, kettles, fires, &c. 

AUTOMATIC aND ELECTRIC Furnaces, LTp., 281-283, Gray's 
Inn Road, W.C. 1. Heat Treatment Bulletin, No. 27, “The Effect 
of Overheating High Carbon Steel,” by L. W. Wild, M.LE.E. 

THE IRon Co., Ltp., Falkirk.—Leafiet giving illustra- 
tions and reduced prices of ‘‘ Falco” electric irons. 


Book Notices.—7Zhe Engineer's Year-Book for 1921, 
Edited by H. R. Kempe, M.Inst.C.E., &c., and W. H. Smith. 
Pp. 2,697, and figs. London: Crosby Lockwood & Sons, Price 
30a, net.—This valuable publication continues to expand, the 
twenty-eighth edition possessing an additional hundred pages. 
The many and varied sections have been brought up-to-date, and in 
some cases entirely re-written and re-arranged. In the electrical 
engineering section a note on mercury vapour rectifiers appears for 
the first time, but the recent developments in radio-telephony 
appear to have been overlooked. The usual features for facilitating 
research are retained, the index being a very good guide to the 
subject matter. The five-language glossary of trade terms is still 
present, and the legal notes have been reinforced by the inclusion 
of one or two new judgments of the Courts. 

“The Mining Electrical Engineer.” Vol. I. No. 6. March, 1921, 
Derby : The Association of Mining Electrical Engineers. Price 1s. 
net monthly.—The present issue contains several papers and 
attendant discussions, among which are :—‘‘ Some Considerations 
on Modern Illumination,” by H. Girdlestone; “Some Considera- 
tions in Regard to Low-tension Switchgear.” by R. Gregory. &c. 

“ Proceedings of the Physical Society of London.” Vol. XXXIII. 
Part If. February 15th, 1921. London: Fleetway Press, Lta. 
Price 6s. net. 

“ Proceedings of the Belfast Association of Engineers, Session 
1919-20." Vol. I, No. 6 (62 pp.). Belfast: The Association.—The 
papers embodied in this issue include ‘ Wireless Communications 
in the War,” by Major R. Stanley, B.A.; “The Ultimate 
Structure of Matter,” by Mr. W. C. Ward ; and “ Fuels,” by Prof. 
H. Wren, D.Sc. 

“ Arithmetic of Telegraphy and Telephony.” By T. E. Herbert 
and R. G. de Wardt. Pp. viii + 188; figs. 38. London Sir I. 
Pitman & Sons, Ltd. Price 5s. net. 

“ The Decimal Educator,” Vol. III, No. 11, March, 1921 (20 pp.). 
London : The Decimal Association. Price 6d.—The present issue 
contains the secretary's quarterly report, and articles upon “A 
Metric Motor Factory” (Messrs. Higgs Bros.), “‘ A Decimal Policy" 
(Australia), “The Teaching of Decimals,” and “A Metric Bill in 
the U.S.A. Congress,” 

“The M. and C. Apprentices’ Magazine,” Vol. V, No. 17. Price 
3d. (to employés).—The spring number contains the usual interest- 
ing notes, articles and illustrations, among which is a memoir of 
Prince Kropotkin, by Mr. Sam Mavor. 

“Tidal Power.” By A. M.A. Struben. Pp. xii + 116, 13 figs. 
London : Sir I. Pitman & Sons. Price 2s. 6d. net. 


German Exports to Sweden.—The Board of Trade’s 
statistics relating to imports into Sweden, show that imports from 
Germany are beginning to tak: an absolutely preponderating place 
in some lines, such as leather articles, chemical products, glass, 
clay articles, electrical machines, electrodes, incandescent lamps, 
instruments, and bicycles. Out of 59,000 tons of rails, over 29,000 
came from Germany.— Reuter’s Trade Service (Stockholm). 


E.D.A. Activities—We have received two of the latest 
publications of the British Electrical Development Association. 
Hampden House, 84, Kingsway, W.C. 2, from the Director and 
Secretary. One is an illustrated booklet (E.D.A. 145), entitled 
“The Home of 1921—Hlectricity for Ease and Comfort.” This 
describes, in an interesting manner, the ‘home beautiful’ 
renderei possible by the introduction of electricity for all domestic 
purposes. ‘The reproductions of interior photographs are particu- 
larly good, and give their message of health and cleanliness very 
distinctly. The other publication is also an illustrated booklet 
(E.D.A. 139), This refutes the time-honoured phrase, “ Woman's 
work is never done,” by an exposition of the new order of things 
brought about by electricity in the home. These. two, booklets are 
written in a very lucid style, and should be in the hands of every 
housewife. 
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Reduction of Wages.—In connection with the negotia- 
tions now in progress on the reduction of wages in the industry, 
the Engineering and National Employers’ Federations have 
prepared a statement dealing with the present trade situation, in 
which every cauie is explained and weighed, and which finally 
winds up with a collection of examples of orders lost through the 
present high cost of production in this country. The complica- 
tions of the foreign exchange situation are dealt with at consider- 
able length, and it is shown that the depreciation of the European 
exchange is due both to inflation of currency and to inability to 
export on account of low production. In short, the apparent 
over-production at the moment in this country is attributed in 
part to under-production elsewhere, and also in part to low 
individual output here, which has forced up British prices tosuch a 
level that people abroad either cannot, or will not, buy British goods. 
The solution of the troubles as to wages and profit is indicated in 
the sentence, “ If output per hour is high, there is no inconsistency 
between high earnings per hour and a low wage per piece.” The 
probable future course of the cost of living is analysed, and it is 
shown that if the decline in wholesale prices is fully reflected in 
due course in retail prices, there is no reason why by December 31st 
next the cost of living should not be down to about 66 per cent. 
above the pre-war level. This figure, of course, is only put forward 
in a tentative way. Immediate action in reducing the cost of 
production is urged as the only way to prevent a vast increase in 
unemployment. The statement concludes: “ It is the considered 
opinion of the employers that a definite reduction in hourly rates 
and an increase in individual output are both necessary. The effect 
of the reduction on the standard of life will depend on the fall in 
the cost of living and the extent to which the workpeople maintain 
and increase their actual earnings by a greater intensity of 
output.—Daily Telegraph. 

On April 1st the conference held at Carlisle between the Federa- 
tion of Engineering and Shipbuilding Trades and the Shipbuilding 
Employers’ Federation terminated in a refusal by the employés to 
agree to any reduction in wages. The question discussed was the 
discontinuance of the special increase granted to the workers 
during the shipping “boom” and for which no justification now 
exists owing to the enormous falling off in the industry. The 
employers refused to submit the matter to arbitration, and the 
employés’ side has decided to ask the Minister of Labour to inter- 
vene in order that a stoppage at the end of the present month may 
be obviated. 


Applications for British Trade Marks —Appended is a 
summary of the recent applications for British trade marks in 
respect of goods and articles connected with the electrical trades 
and industries :— 

Sangamo. No. 406,833. Class 8. Electrical - instruments. 
Sangamo Electric Co., 1,084, Converse Avenue, Springfield, IIl., 
U.S.A. August llth, 1920, 

Emeralite. No. 411,699. Class 13. Electric lamps (ordinary). 
Glob2 Wernicke Co., 222, Kensal Road, London, W.10. January 
19th, 1921. 

Rayonite. No. 411,631. Claw13. Switches, sparking plugs, &c. 
Ward & Goldstone, Ltd., Salford, Manchester. January 18th, 1921. 

Andaco. No, 411,822. Class 13. Electric irons. Hans P. 
Hansen, trading as the Anglo-Danish Commercial Co., 29, New 
Bridge Street, London, E.C. January 24th, 1921. 

S (etter combined with Grecian lamp design). No. 368,947. 
Class 13. Metal filament incandescent electric lamps. Siemens 
Bros. & Co., Ltd., Caxton House, Westminster, 8.W.1. August 
26th, 1920.- 

Newcastle Graphite (lettering combined with design). No. 
409,254. Class 4. Graphite products for electrical purposes. The 
Newcastle Graphite Co., Ltd., Prince Consort Road, Hebburn-on- 
Tyne. October 25th, 1920. 

Herculo, No, 411,190. Class 50. Insulating preparations (elec- 
trical) of asbestos, mica, resin, oil or bitumen. Bell's United 
Co., Ltd., 594, Southwark Street, London, S.E. January 
4th, 1921, 


Forthcoming «Exhibitions, — Correction. — We regret 
that our announcement of the Building Trades’ Exhibition at 
Olympia, in our last issue, gave the duration as from April ist to 
30th, We are informed that the exhibition commences April 12th, 
and remains open until April 26th. 


Cheap Labour and Efficiency.—Speaking on “ Industrial 
Unrest as a Factor in Progress,” at Caxton Hall on March 30th, 
Mr. John Baker, of the Iron and Steel Trades Federation, said that 
millions of people were being starved to death in an attempt to 
adjust economic forces. To-day they were going o2 just as 
blindly as in past centuries, and had failed to learn from the 
records of history and experience. Industrial unrest was due to 
the fact that a number of the employing class thought that any- 
thing was good enough for the other fellows, whilst Trade Union 
lead ers were out to extract as much as possible from the employers. 
‘There are still, I am afraid,” continued the lecturer, * the lineal 
Gescendants of the old slave-owners amongst -us, with the slave- 
owners’ instinct for cheap labour. Employers have got to get rid 
of their antediluvian notion as to what is a fit wage for the 
working man before thsy can hope to make any progress.” They 
had to get rid of the idea that 30s, a week was the limit to which 
the workman was entitled. There should be no limits to the 
amouat of wealth of anyone except that of production, and each 
ought to see to it that the question of wealth production and dis- 
tribution received due consideration, so that all might have a 
botter time.—Daily Telegraph, 


- 


“Poor Germany.”— Under the heading of “ Poor 
Germany,” the /ndustrie Electrique (quoting from a German paper) 
points out that during the month of January the increases in the 
capital of share companies concerned with electricity reached the 
figure of 190,500,000 marks. Among: the 16 companies which 
during that month augmented their capital were the Brown- 
Boveri Co., of Mannheim, from 55,000,000 to 75,000,000 marks ; 
the Rheydt Cable Co., from 10,000,000 to 25,000,000 marks); the 
Pége Co., of Chemnitz, from 12,000,000 to 24,(00.000 marks ; the 
South German Cable Co., from 8,000,000 to 24,000,000 marks ; the 
Rheinieche Gesellschaft, from 20,000 000 to 24,000,000 marks ; and 
the Berlin Insulated Cable Co., from 14,500,000 to 26,000,000 
marks. 


New French Electrical Companies.—There has been 
formed at Paris a company under the atyle of L'Outil Elec- 
trique Francais for the carrying-on of an established electro- 
mechanical business. The capital is 150,000 fr., and the offices of 
the company sre at 99, Rue du Faubourg du Temple. 

At Grenoble has been embodied the Société des Chaudiéres 
Francaises for the manufacture of a special type of electric boilers. 
The capital is 250,000 fr., and the works are at 10, Place Victor Hugo. 

At Lyons has been established a company under the style 
of Berruet et Pradat, with a capital of 150,000 fr., for the manu- 
facture of, and trade in, manometers, and other instruments of 
calculation and precision. Offices, 7, Chemin Saint Sidoine. 

Force et Lumiére Electrique de la Rozaille is the title of a com- 
pany started at Point du Jour, Faubourg de Crocq (Creuse) for the 
development of a waterfall on the River Rozeille, for the genera- 
tion of light and power for industrial and private uses. 

Under the style of Léo Lévy et Alfred Monnier (Lampes Nels), 
has been formed a company at Paris (11 bis, Rue Torricelli), for 
the manufacture and sale of electric glow lamps. The capital is 
fixed at 200,000 fr. 


US. Exports of Electrical Goods.—The exports of 
electrical goods to foreign countries for December were valued at 
$13,812,251, compared with $6,665,660 for the corresponding 
month in 1919, or an increase of $7,146,591. For the 12 months 
ending December, 1920, the total exports amounted to $101,990,075, 
an increase of $12,900,364 over the 1919 figures and an increase of 
$42,006,469 over the total for the 12 months ending December, 
19)8. — Reuter’s Trade Service (Washington). 


A New Swedish Wireless Company.—A new company has 
lately been formed in Stockholm with the title of the Svenska 
Aktiebolag Triiiles Telegrafi. 


Calendar.—THe Merropouiran-Vickers ELECTRICAL 
Co., Lrp., has issued a wall calendar for 1921. Monthly date slips 
from April onwards appear beneath an excellent “ Girl” study. 


A Satisfied Consumer.—Messrs. Watson MarsH AND 
Co. (BRonDEsBURY), LTD., write :—* The half-page advertisements 
appearing in your valuable paper have proved there is no better 
medium, inasmuch as we have received applications for samples and 
orders from all over England, Ireland, Scotland, and Wales, except 
on the last occasion.” 


Lead.— Reporting on April 2nd, Messrs. JAMES FoRSTER 
AND CoO. state:—“The tone of the market has been steady 
throughout, but almost entirely of a professional character, the 
rise in values being due chiefly to “ bear" covering and a small 
amount of buying forward for speculation. Arrivals this 
month have been about 15,000 tons, a sufficient quantity in face 
of the almost complete absence of business from consumers, who 
report a very stagnant trade demand, while there is little or no 
inquiry for export.” 


Catalogues Wanted. — The Controller, Government 
Stores, Russian Buildings, Jerusalem, is desirous of receiving 
trade catalorues of any class of stores for placing in the catalogue 
reading room. Catalogues may be in English, Arabic, Hebrew, 
or French, and should, wherever possible, be priced. 

The London and Hull Shipping Co., Ltd., 20, Minories, London, 
E, 1, wish to receive catalogues, price liste, &c., of electrical 
machinery, switchgear, cables, and accessories. 


For Sale.— Wolverhampton Corporation Electricity 
Department has for sale eight steam-driven ‘‘E" type Underfeed 
Stoker Co.'s mechanical stokers; Walthamstow Urban District 
Council Electricity Department invites offers for the purchase of 
three disused gas engines and dynamos, rated at 160 kW each. 
For particulars see this issue. 


The Miners’ Strike.—Reports received from various 
parts of the country appear to indicate that ele>stricity under- 
takings and similar works found themselves in a.better position at 
the beginning of the miners’ strike, last week, than upon the 
previous occasion of a coal stoppage, Halifax had a full two 
months’ supply; Leeds, aided by the advent of “ summer time,” 
had sufficient for a few weeks; owing to the factories in the 
district having been on short time recently, the Bradford stocks 
were very high. Burnley was lesa fortunately placed, having 
barely sufficient for three normal weeks. Birmingham, both as 
regarded the municipal services and manufacturers, was very well 
stocked, owing to the recent slackness in industry. In London 
the coal stocks were said generally to be sufficient for five weeks’ 
normal running. The proclamation of the existence of a “ state 
of emergency,” on April lst, gives the Government powers to 
supervice and restrict the distribution and ure of coal. 
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LIGHTING AND POWER NOTES 


Accrington.—BuLK Suppiy Inquiry.—The Corporation 
is ascertaining from the Blackburn Corporation if it will be 
possible, and on what terms, to secure a bulk supply of electricity 
from the new generating station at Whitebirk. Accrington 
recently applied for sanction to borrow further sums of money in 
connection with the proposed extensions to its own works, and the 
Commissioners have made the suggestion that Blackburn should 
be approached. In the meantime, an application for a supply from 
the Oswaldtwistle district is being held in abeyance. 


Survey.—Messrs. Sir 
Alexander Binnie, Son & Deacon have reported to the Birkenhead 
Corporation with reference to suggestions as to the possibility of 
obtaining electrical energy from the Alwen Reservoir. 


Brighton.—Cause or a meeting of the 
Shoreham Harbour Trustees, it was stated that a recent failure of 
the Brighton electricity supply was due to the blocking of con- 
denser pipes by silt disturbed by a passing vessel. A stoppage due 
to similar causes recently occurred at Dundee. 


Burnham-on-Sea.—INQuiry.—An inquiry was held, last 
week, respecting the application of the Electric Light Co. for 
power to increase the maximum cost of electricity to 1s. per unit. 
The Urban District Council, at the last moment, decided to offer no 
opposition. 


Canada.—MontreaL.—The complicated network of 
overhead lines which is a feature of the business district of 
Montreal, is to be replaced by underground cables in conduits. 
The cost of the work, which is estimated at $200,000, will be borne 
by the municipality, which will sell the old cables and rent the 
underground lines to the power and telegraph companies 
concerned. 


New Sration.—The Electricity 
Committee has instructed the engineer to prepare a report with 
plans, and an estimate of the cost, of proposed new electricit; 
works, near the sewage disposal works at Willow Holme. 


Continental.— Sours JuTLanp.—The Kolding mun‘cipal 
council has adopted a project for the supply of electricity to the 
eastern part of South Jutland from the Kolding electrical works 
and Harte power works. The cost of carrying oui the project is 
estimated at 15 or 16 million kroner.—Reuter’s Trade Service 
(Copenhagen). 

FRancrE.—The shareholders of the Compagnie Electrique de la 
Loire et du Centre recently held an extraordinary meeting to con- 
sider the question of guaranteeing the issues of bonds projected by 
its associated companies, the Société de la Haute Isére and the 
Energie Electrique de la Basse Isére, with the object of carrying 
out certain extensive works. The Haute Isére company was 
recently constituted for the development of a namber of falls on 
the Isére and its feeders, estimated to yield a total of 100,000 h.p. 
At present only one fall—the Viclaire Fall—is actually under way ; 
its capacity is reckoned at 40,000 h.p., but it is not expected to be 
in full working order for two or three years. The Basse Isére 
company is building, at Beaumont-Monteux, a large hydro-electric 
atation of a capacity of 35,000 h.p., and erecting a 120,000-V trans- 
mission line to Saint Etienne and Saint Chamond. To carry out 
these works the company proposes to raise its share capital from 
18,000,000 to 24,000,000 fr., and to issue new bonds to the extent 
of 12,000,000 fr. 

A concession to build a 25,000-h.p. generating station on the 
River Maronne has been applied for by the Société Civile d’Etudes 
des Forces Hydraulics du Massif Central. A dam, 50 metres high, 
will create a reservoir of 80,000,000 cb. metres content, with a fall 
of 200 metres, yielding an average of 17,000 kW anda maximum of 
30,000 kW. Two side falls may supplement these figures by 
1,000 kW. 

The Groupement des Houilléres du Nord et du Pas-de-Calais, in 
conjunction with the Société Electrique des Houilléres du Pas-de- 
Calais, has established a large central generating station at Dourges, 
the capacity of the plant being 24000 kW. The same group of 
collieries is contemplating the establishment of a number of addi- 
tional generating stations of 60,000-kW capacity in conjunction 
with the collieries in the North of France, 

GERMANY.—The Zimes’ Berlin correspondent reported, on April 
2nd, that as a protest against the manner of the death of the Com- 
mupist Silt, who was shot while trying to escape from his guard, 
the Berlin municipal electricians were planning a 24 hours’ strike 
for the day of the funeral. The Communists wanted the strike to 
—- until all Communist prisoners awaiting trial had been 


Darwen.—Loan SanotioneD.—The Electricity Commis- 
sioners have approved of the borrowing by the Town Council 
of £15,524 in respect of various transformers and apparatus for the 
supply of electricity from the neighbouring town of Blackburn. 


Doblin.—Pustic Ligutine Costs.—It is announced 
that the original Corporation estimate for public lighting during 
the coming year, which amounted to £80,000, was, after consulta- 
tion between the Lighting Committee, and the Estates and Finance 
Committee, reduced to £60,000. 

“Currew” Hours ALTERED.—The hours of the military 


“ Curfew” have been altered again from 8 p.m.—5 a.m. to 10 p.m. 
—5am The consumption of electricity will not be increased a 
great deal, however, owing to the commencement of “Summer 
time.” 


Dandalk.—Butx Dscumep.—The Urban 
Council has declined an offer by the Dundalk Linen Co., of a supply 
of electricity, the chairman of the Electricity Committee remark. 
ing that they would soon have to provide additional plant, 


Electricity MrIDLANDSs.—The 
Electricity Commissioners announce that the time within which 
objections or representations may be made, or schemes submitted, 
in connection with the above-named district, has again been 
extended from the last day of March to June 30th, 1921. 

East MIpLAnpDs.—A similar extension of time has also been 
made in the case of this district, the date having been altered from 
March 31st to July 30th, 1921. 


Foleshill.—Oprosition To CompaNy’s APPLICATION.— 
At a meeting of the Foleshill (Coventry) Rural Council held last 
week, it was decided to adopt a recommendation of the Bedworth 
Parochial Committee, to oppose the application by the Midland 
Electric Light and Power Co, to the Electricity Commissioners, for 
permission to supply Bedworth Parish with electricity. The clerk 
to the Council said the company wished to charge 1s. a unit for 
electricity, in order to prevent anyone else coming into the district. 
The Council was against any company having a monopoly. 


Glasgow.—Report on Expiosion.—The explosion in 
November last of a steam pipe at the Port Dundas power station of 
the G!asgow Corporation electricity department was due, according 
to the Board of Trade inquiry report, to the defective welding of 
the flange of the pipe, accentuated by the method of jointing the 
flanges with corrugated metallic rings and paste within the bolt 
circle. The evidence at the inquiry showed that since 1911 Messrs, 
Stewarts & Lloyds had turned out some 60,000 welded flanges, 
and this was the first case known to them where a flange had been 
pulled off a pipe. A modification of their welding process now 
made such an occurrence even less likely to occur. 


Grangemouth.—Gas ror Houses.—The Corporation has 
agreed that owing to the difference in cost between installing gas 
and electric light, it has no alternative but to adopt the cheaper 
method of lighting, namely, gas, at the municipal houses. The 
burgh engineer reported that the cost of gas lighting was £7 10s. 
per house, and of electric lighting £12 10s. 


Grimsby.—ExtTensioss.— The Electricity Committee 
has recommended the expenditure of £41,000 upon sub-station 
buildings, transformers, e h.p. feeders, &c. 


Halifax.—Marns Exrensions.—The Tramways and 
Electricity Committee proposes to lay direct current feeders during 
the coming summer from the electricity works to several parts of 
the district, at an estimated cost of £8,555. 


Leeds.—INonEASED Reserve Funps.—At a _ recent 
meeting of the City Council, Ald. C. H. Wilson proposed that the 
maximum amount of the reserve funds of the waterworks, 
gasworks, and electricity undertakings be increased to £50,000 for 
each undertaking, and that a resolution of March 19th. 1908, 
fixing these amounts at £25,000 each be varied accordingly. He 
said these funds should not be available for repairs or renewals, 
but set aside for use only for very special purposes, such as the 
repair of a serious breakdown at any one of the undertakings. The 
resolution was adopted. 


Leyton.— EXxTENsIoNs.—At a meeting of the Electricity 
Committee the electrical engineer reported with reference to appli- 
cation for supplies of electricity in connection with proposed new 
works in Lea Bridge Road and as to prospective applications in 
connection with other works which will doubtless be erected in the 
vicinity. The Committee recommends that the engineer be 
authorised to prepare a scheme for the supply of power at 400 
volts from transformers at the sub-station site at the junction 
of Church Road and Waterloo Road, which will cost approximately 
£15,000. 


Liverpool.—FoRESHADOWED EXTENSIONS.—At a meeting 
of the Tramways and Electric Lighting Committee on April Ist 
the chairman forecasted expenditure on fresh plant amounting to 
£3,600,000, owing to the fact that the demand for electricity had 
overtaken the Committee's resources. 


London.—Istinctoy.—The Borough Council announces 
that in consequence of the continued increase in the cost of the 
production of electricity, it is compelled to increase the price of 
electrical energy for all purposes, as follows ;—Units at 1d., or 
under, a further increase of 30 per cent., making 150 per cent. 
increase on pre-war prices; units above 1d. a further increase of 
30 per cent., making 100 per cent. increase on pre-war prices. 
The increases will commence with the midsummer quarter's 
account.— Daily Telegraph. 

PowER FROM CoAL.—A correspondent to the Odserrer 
refers to the generation of power for Berlin by the uee of lignite 
deposits 78 miles distant, and suggests that the Kent coalfield could 
do the same for London. The deposits in Kent were calculated by 
a Coal Commission to be about 6,000 million tons generally of good 
calorific value, 
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HACKNEY.—At a meeting of the Borough Council, a member 
objected: to an advertisement warning prospective to 
have their installation work executed by a firm paying Trade Union 
rates, a8 otherwise the Council's employés might refuse to connect 
up to the mains. This was characterised as gross tyranny, and the 
Councillor said that the Corporation was bound to connect up a 
consumer under pain of a daily penalty of £2. The chairman of 
the Electricity Committee asserted that the Council had never yet 
refused to connect up a consumer's installation, but his statement 
was queried. 


London .—Bomes aT Power Sration.—Daring a 
riot outbreak in Londonderry on April Ist, bombs were thrown at 
the city electricity supply station, Strand Row, but it is believed 
they were really intended for a military post at that point of the 
roal. Fortunately, no damage appears to have been done to the 
station, but two civilians who got in the line of fire were wounded 
and were treated in hospital. 


Maidstone.—Marns Extensions.—The Town Council 
has decided to extend and reorganise the electricity mains in the 
Postley Road district at an estimated cost of £1,543. 


Manchester.—Loan.—The Electricity Committee has 
recommended the City Council to apply for sanction to borrow 
£20,000 for the provision of service mains. 


New Zealand.—Proposep AucKLAND Power BoarD.— 
At a meeting of local authorities recently held in Auckland, it was 
decided to proceed with the formation of a power board for the 
Auckland isthmus, The Minister of Public Works, who originated 
the scheme, said that a large power district meant economy in 
control and distribution. The project would cost, if carried out 
within 10 years, a total of £60,000,000, but the work would have 
to be done in steps as funds became available. 

LARGE EXPENDITURE SANCTIONED.—The Department of Over- 
seas Trade notifies us that Orders in Council have been made 
sanctioning the following loans, all or part of which are to be 
expended on electrical development :—Auckland City Council, 
£500,000 ; Invercargill Borough Council, £81,600, and £60,000 for 
the erection of power transmission lines at Springs-Ellesmere. 


Queensferry.—Power rrom Facrory.—At a_ special 
meeting of the Hawarden (Flintshire) Rural Council, it was 
intimated that the War Office had submitted an agreement for the 
supply of electricity in bulk from H.M. Fastory, Queensferry, for 
Chester and the Deeside district. The proposed agreement is of 
two years’ duration, subject to 12 months’ notice on either side ; the 
joint committee to bear all the necessary expenditure to make the 
supply available ; £4 10s. to be paid per kW for power up to 
3,000 KW, and £4 per kW afterwards; the joint committee to pay 
the costs of generation, that is, wages, fuel, water, oil, maintenance 
and repairs, plus 7} per cent. 


Reigate.—ProposeD ALTERATIONS.—At a recent meeting 
of the Town Council, the chairman of the Electricity Committee 
submitted the proposals of Messrs. Handcock & Dykes fortheimprove- 
ment of the electricity supply. He stated that the nominal capacity 
of the station was 760 kW, but the effective capacity was only 
670 kW. It was proposed to substitute two 220-kW Diesel sets for 
three of the four existing steam sets, thus adding 190 kW to the 
capacity of the station. These would cost £20,587, and the cost of 
switchgear, transformers, and new sub-stations would amount to 
an additional £15,000. This improvement would meet the needs 
of consumers for the remainder of the year and next winter. The 
consultants then recommended the purchase, in 1922, of two 
500-kW Diesel sets, at a cost of about £45,000. The report was 
adopted. 


Rotherham,—Orenine or New Station. —It is expected 
that the formal inauguration of the Corporation’s new power 
station will take place on July 20th next, and it is stated that, 
probably, the Prince of Wales will attend to perform the opening 
ceremony. 


Stalybridge.—Pricz Repuction. — The Stalybridge, 
Hyde, Mossley and Dukinfield Joint Board has made a slight 
reduction in the cost of electricity supplied to mills and other large 
consumers, and it is hoped to make a further reduction shortly. 


Taunton.—ExtTension or Suppiy.—The Town Council 
having received applications from persons in the area of the Rural 
District Council between Staplegrove and Bishop's Lydeard for a 
supply of electricity, has decided to carry out extensions to that 

istrict. 


Walthamstow.—Suipine Scaie.—The Electricity Com- 
mittee states that it haa considered the report of the electrical 
engineer ag to the desirability of increasing the price charged for 
the supply of electricity for power purposes in the event of the 
average price paid by the Council for the supply of coal to the 
electricity works exceeding 43s. per ton. The Committee recom- 
mends that the electrical engineer be authorised, if he considers it 
necessary, to increase the charge by ‘Old. for each 6d. by which the 
average price paid for coal exceeds 43s, per ton. 


York.— Houstne anp Etecrriciry.— The Housing 
Commissioner for Yorkshire has objected to the York Housing 
Committee providing electric lamps and shades in the houses on 
the Tang Hall estate, York. The Committee has requested him to 
reconsider his decision.— Yorkshire Post. 


TRAMWAY AND RAILWAY NOTES. 


Birkenhead.— Position or UnDERTAKING.—At a special 
meeting of the Town Council, when consideration was given to the 
budget for the ensuing year, it was stated that the Electricity Com- 
mittee gave nothing to the relief of the rates and asked for nothing. 


. It was claimed that the tramway department was one of the best- 


managed concerns, and one of the best financial businesses in the 
country. In eight years it would be free from debt. 


Bolton. — Waczs Inorease.— In redemption of a 
promise made last December, the Tramways Committee has offered 
an advance of {d. per hour, or 3s. a week, to motormen, conductors, 
cleaners, overhaulers, general labourers, and overhead linesmen, in 
its employ. This is an adjustment to the level of the wages paid 
in similar towns, and it will mean an increase in the annual wages 
bill of about £7,000. 

prolonged 


Cork.— Tramway Srrike Enpep.—The 
strike of the employés of the Cork Electric Lighting and Tramway 
Co., on the wages issue, has been settled, a 5s. per week increase all 
round being granted. 


Edinborgh.—Tramway tram- 
way manager has drawn up a report on the arrangements for con- 
verting the city tramway system from mechanical cable to elec- 
tricity. He emphasises the desirability of changing over without 
any stoppage in the tramway traffic. The various routes to be 
taken in hand first areenumerated. Some of the latest top-covered 
cars are to be converted for use as electric cars. The cost of elec- 
trifying all the routes mentioned is estimated at £825,195. 

FREE PassEs.—In the course of discussion at a meeting of a 
sub-committee of the Tramways Committee, on the question of free 
passes on the tramway system, it was stated that passes issued to 
councillors, officials, and others cost the ratepayers about £28,000 
per annum. 


Glasgow.—Vistts or InspecTion.—With a view to 
securing information which may be of use when the contemplated 
big tramway extension scheme is brought forward, the Tramways 
Special Committee on Extensions has appointed a deputation to 
visit Leeds, Bradford, and York to make inquiries as to the railless 
trolley system. 


Great Britain. —Rat.way Evxecrrirication PROGRESS.— 
The electrification of the railways, particularly of lines carrying 
suburban traffic, is being considered by a number of the big 
companies, but nothing further is likely to be done until the 
railways return to private control and the Electrification of 
Railways Advisory Committee has presented ite report. The 
Advisory Committee has now been sitting for over 12 months; an 
interim report in July recommended standardisation both of 
methods and appliances. The companies which are contemplating 
the electrification of portions of their linea include the London and 
North-Western, the Midland, the Great Eastern, the North-Eastern, 
the London and South-Western, and the London, Brighton, and 
South Coast. Financial considerations ente: largely into all such 
schemes. Few companies are in a good position to face the capital 
expenditure involved. On the other hand, Sir Herbert Walker 
pointed out recently that the effect of electrifying the suburban 
lines of the London and South-Western had been to double the 
number of passengers carried, and that while the cost of working 
electrified lines was double what it was before the war, the cost of 
working by steam was now more than three times as great as in 
1914.—The Times, 


Leicester.—CoLLision.—Last week a tramcar was pro- 
ceeding along the London Road, when it ran into a wagonette which 
had broken down upon the tramway lines, and which was being 
repaired. The vehicle was completely smashei, but the car escaped 
with a broken window. There was no peraonal injury, although 
one or two passengers complained of shock. 


Liverpool.—INcrEaseD Revenve.— During the first 
three weeks in which the 2d. minimum fare has been in operation 
on the Liverpool Corporation tramways, the receipts show an 
increase of £14,708 on the corresponding three weeks of last year. 


UNREMUNERATIVE.— 
The Corporation Tramways Committee has decided to inform the 
Sunderland District Tramways Co. that it cannot continue the 
present through-running arrangement on the Corporation's 
Grangetown route. Alderman New, chairman of the Committee, 
recently stated that through-running was resulting in a loss to the 
Corporation equal to £4,000 per annum, A deputation has been 
appointed to discuss the matter with the company’s repre- 
sentatives. 


Tees-Side. — MuNIcIPALISATION OF TRAMWAYS.— On 
Saturday, April 2nd, the Tees-side tramways which were owned by 
the Imperial Tramways Co.. Ltd, were handed over to the 
Corporations of Stockton, Middlesbrough, and Thornaby. The 
purchase price is stated to have been £ 400,000. 


Wallasey.—Errect or Fare Inorgase.—During the 
first 28 days that increased fares have been in operation on the 
Corporation tramways, over 10,000 passengers per day less have 
been carried. The minimum fare was increased from 1d. to 1}d. 
Nevertheless the revenue for the period, compared with the corres- 
ponding period of last year, showed an increase of £1,064. 
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TELEGRAPH AND TELEPHONE NOTES. 


China.—W Station aT SHancHat.—The United 
States Department of Commerce on March 29th announced that 
work will shortly be commenced on the erection of a wireless 
station at Shanghai under the terms of the agreement arrived at 
between the Chinese Government and the American Federal Tele- 
graph Co. It is anticipated that the task will be completed 
within 18 months, when it is believed that it will be found possible 
to establish direct wireless communication across the Pacific with- 
out the help of relay atations. It is also proposed to establish 
additional stations at Peking, Harbin, and Canton. About the 
middle of Febcuary a message from New York stated that, after an 
inquiry had been made into the alleged activities of a British com- 
pany to have the American contract abrogated, the State Dapart- 
ment had notified China that the U.S. Government would regard 
as an unfriendly act China’s cancellation of the contract with the 
American Federal Telegraph Co. for the erection of a high-powered 
wireless plant at Shanghai. It was also added that the State 
Department was in communication with the British Foreign Office 
on the subject.— Reuter's Trade Service (Washington). 


France.—The Socicté Indépendente de Télégraphie Sans 
Fils has just installed a wireless plant on board the Emile 
Duchemin, belonging to the pilotage service of the Lower Seine. 
Two other ships of the service are likewise undergoing similar 
equipment, the Pouuyer-Quertier, and the Richard Waddengior, and 
a wireless station is to be erected at Rouen. By these means the 
pilots will be able to easily intercept ships arriving in the Havre 


roadstead and forward information to Rouen of their port of. 


departure, and the nature of their cargo. From Rouen they will 
be informed whether the ship should go up the Seine, or wait till 
her berth is free. 

New WIRELESS STATION.—The powerful wireless station of 
Sainte Assise, near Mélun (Seine-et-Marne), the firat stone of which 
was lately laid by the French Sous-Sécretaire d’ Etat, is intended to 
link up the French capital with its most distant colonies, and 
so. make that country independent of foreign countries. The 
transmission station will consist of a European and an overseas 
section. . The plans include the erection of 16 250-metre high- 
standards supporting a 3,000-metre antenna. The latter and the 
earth lines will call for 214 metreaof bronz3, copper and steel wire. 
The power developed will amount to 5,000 h.p., the total capacity 
of the motors and generators being 10,000 kW. The buildings 
will cover an area of 8,000 sq. metres. Eight telegrams can be 
forwarded at once, and seven received, rising to 14 on pressing 
occasions. Telegrams will be received at a central wireless bureau 
at Paris and forwarded to Sainte Assise. The constructive works 
are expected to take two years to complete, but the European trans- 
mission station will probably be ready to work in a few months, 


Jersey.—PROPOSED ACQUISITION OF THE TELEPHONE 
SERVICE FROM THE GOVERNMENT.—The Jersey States on March 
29th discussed the advisability of purchasing the telephone system 
from the Government, and to that end, says the Financier, a 
Committee has been appointed to obtain full details as regards 
price, &c., and to report later. 


United States.—Press TaLecRarH Rates.—Marconi’s 
Wireless Telegraph Co., Ltd., announces that its Press rates to and 
from New York are to be increased to 34d. per word, and the rates 
to other places in America are also to be advanced. 

WIRELEss CENSORSHIP ReMOVED.—The U.S.A. Navy Dapart- 
ment announces the removal of all censorship of messages handled 
by the naval wireless telegraph station.—Heuter's Trade Service 
(Washington). 


Peru.,— Marcon! Co. To Posts AND TELEGRAPHS. 
—By agreement with the Peruvian Goverment, Marconi’s Wireless 
Telegraph Co., Ltd., will, on May Ist, take over and operate for a 
period of 25 years the whole of the postal, telegraphic, and wire- 
less services of Peru, receiving as remuneration 5 per cent. of the 
gross receipts of the servic2s and 50 per cent. of the annual profits, 
Sir William Slingo, late engineer-in-chief of the British Post 
Office, who was commissioned by the Marconi Co. to examine the 
postal and telegraph situation, has accepted the position of chief of 
the department, and will act in this position on behalf of Marconi’s 
Wireless Telegraph Co.,Ltd. The postal and telegraphic conditions 
in Peru are of great interest. Of the approximately 9000 miles 


of telegraph communications some exist at a height of 16,000 ft., - 


notably where crossings are made of the Andes, and of the 
42,000,000 odd words telegraphed annually, a considerable per- 
centage has consisted in the past of traffic for Government depart- 
ments which has been handled without payment. The concession 
to the Marconi Co. includes the sole and exclusive operation of all 
international wireless telegraph stations within the Peruvian 
Republic, the exclusive right to erect any further wireless station 
that the company may think necessary, and the sole and exclusive 
usufruct in the case of all Peruvian telephone services, except the 
few local ones already existing. It is believei that the modern- 
isation of the posts and telegraphs, and their operation by a com- 
mercial company, will lead to a remunerative business, and that 
with the wider use of wireless telegraphy, especially over the forest 
and southern areas, a large increase in traffic will be recorded, and 
a corresponding impetus given to the development of trade. The 
T.mes states that the foreign personnel under the Marconi adminis- 
tration is limited to 20 per cent. of the total employés, and the 
Marconi Oo. is to advance the requisite funds for the reorganisation 
of the services at an interest rate of 9 per cent. It is expected that 
this advance in the first year will amount to £200,000 sterling. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the issue of the ELECTRICAL REVIEW in which the “ Official 
Notice" appeared.) 


OPEN. 


Australia.—Me.zourne.—April 27th. Victorian Rail- 
way Commissioners, Spencer Street. Oaustic soda primary cells, 
complete (Contract No, 33,914).* 

EXTENSION OF DaTE.—The Department of Overseas Trade states 
that the time limit for tendering for the telephone switchboards 
recently notified as being required by the Postmaster-General's 
Department at Melbourne (Schedule No. 1,670) has been extended 
from April 19th to May 31st.* 

Postmaster-General’s Department, May 3lst. Supply and 
delivery to several States manual telegraph transmitting devices 
(Schedule No. 1,680). (See this issue.) 

May 2nd. With reference to the recent invitations to tender by 
the Victorian Government Railways for 12 miles of two-core, 
lead-sheathed, wire-armoured 2 200-volt cable, the Department of 
Overseas Trade learns from H.M. Senior Trade Commissioner in 
Australia that the Raiiway Department is prepared to give considera- 
tion to alternative offers for cab!e with the section of each core 
*0145 aq. in., in lieu of ‘015 as originally specified. 

June 22nd. Victorian Railway Commissioners. . One electric 
lifting magnet (capacity 4 ton), one 440-V motor generator. 

June 29th. Supply of 1-ton platform type industrial storage 
battery trucks, also battery charging equipment,—Reuter’s Trade 


Ballinrobe. — April 23rd. . Electricity Supply Co. 
Wiring of consumers’ premises. (See this issue.) 


Belgium.—April 11th. The municipal authorities of 
Schaerbeek, Brussels. Supply of a quantity of electric cable. 
Particulars can be obtained from the Service d’Electricité, Hotel 
Commuaale, Schaerbeek. 

April 25th. Deputation Permanente du Limburg. For the 
establishment of an electricity supply in the Genck-Hasselt-St. 
Trond district. Copies of the specification and plans can be 
obtained on application to 99, Rue des Flamands, Louvain, while 
tenders, on special forms, are to be sent by registered post to 
Le Gouverneur de la Province de Limburg. Hasselt, Belgium. 

May 27th. The Service d’Etudes et de Controle des Applications 
de l’Electricité, 52, Boulevard du Regent, Brussels. For the supply 
and installation of ten electrically operated capstans in connection 
with the locks on the Upper Scheldt. 


Bridgend.—April 12th. Urban District Council. Elee- 
tricity Department. One 400-kW triple-expansion steam engine, 
direct-coupled to an alternator. (April Ist.) 


Cardiff.—April 11th. Welsh National Memorial Asso- 
ciation. Electric lighting plant for the Glan Ely Sanatorium. 
Two 20-kW internal-combustion engine-driven generator sets, 
battery charging booster, switchboard, and battery of accumulators, 
(March 25th.) 


Holmfirth—April 8th. Urban District Council. Elec- 
tricity Department. Erection of additional overhead mains 
(approximately four miles), (April Ist.) 


Jugo-Slavia.—May ist. The Serb, Croat, and Slovene 
Ministry of Public Works. Erection of a power-station, main 
conductors and ttansforming stations in connection with an 
electrical scheme at Kostolac for the supply of energy to Belgrade, 
Semlin, &c. 


London.—H.M. Office of Works. April 12th. Sapply 
of electrical labour-in-daywork in-the Leeds. district. (March 18th.) 

L.C.C. April 18th.- 5,500 tons of standard steel girder tram- 
way track rails, lipless track rails and renewable guard rails 
with fastenings. Chief Engineer, County Hall, Spring Gardens, 
8.W. 1. 


Lowestoft.—April 18th. Electricity Department. _ L.p. 
cable feeder pillars, joint boxes, &c. (See this issue.) 


Manchester.—April 11th. Direct-current switchgear, for 
Dickinson Street generating station. Mr. F. E. Hughes, Secretary, 
Electricity Department, Town Hall; Manchester. 


New Zealand.—April.19th. Pablic Works Department. 
H.M. Trade Commissioner has forwarded particulars of a call for 
tenders for.6000 pin insulators, suitable for a line operating ot 
66,000 volts batween phases. Tenders (accompanied by deposit of 
£100) to the Secretary, Public Works Tenders Board, Government 
Buildings, Wellington. Specifications may be seen at the Depart- 
ment of Overseas Trade, 35, O!d Queen Street (Room 59), West- 
minster, 8.W.1. 


South 10th: Municipality. 
Switchgear. Tenders, marked “Electric Light and Power 
Department, 1920 Extensions, Contract No. 5,” to Deputy 
Town Clerk, Municipal Offices, Pretoria. Deposit, five guineas. 
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Service (Melbourne). 
7 


Vol. 88, No. 2,263, ApRrL 8, 1921.] 


THE ELECTRICAL REVIEW. 449 


Further particulars may be obtained from the general manager of 
the Electric Light and Power Department, or from the consulting 
engineer, Mr. G. M. Clark, 40-42, Meischkel's Buildings, Johan- 
nesburg. t int 

JOHANNESBURG. — June 22nd. South African Railways and 
Harbours. of ‘Capetown and Simonstown and 
Durban-Maritzburg lines: Overhead equipment of permanent way 
and overhead transmission line, switchgear and accessories, and 
trackbonds, (April let.) 


St. Helens.—April 15th. Electricity Committee. Supply 
and erection of one double girder, hand-operated, 5-ton overhead 
travelling crane. (See this issue.) 

Ist. Electricity Department. One d.c., 3-wire, distributing 
switchboard, complete with supporting steelwork. (See this issue.) 


ment of Trade, 35, Old Queen Street, 8. 


CLOSED. 
Australia, — New Sours Watts, — P.M.G.’s Depart- 


ment :— 

4,000 switching cords, £1,633.—British Genera! E ectric Co., Ltd. bi 

Victorian Electricity Supply. The Victorian Electricity Com- 
missioners have d Messrs. Babcock & Wilcox’s tender for 
the construction and erection of an engine-house at Newport 
(Australia) power station. The price is approximately £40,000, 
and the work is to be finished in eighteen months. This period is 
longer than that specified in some British tenders, but the Commis- 
sioners: have given preference to Australian manufacturers. It 
will be remembered that Messrs. Babcock & Wilcox purchased 
twenty acres last February at Regent’s Park, New South Wales, 
for the purpose of erecting a boiler-making and engineering factory 
to coat £100,000, and employ ultimately 1,000 hands,— Reuter's Trade 
Service (Melbourne). 


Birkenhead.—The Electricity Committee has accepted the 
tender of Messrs. George Ellidge & Sons, of Birkenhead, for the 
erection and completion of electricity sub-stations in Marshall 
Street and Beaufort Road, £3,449. 

Corporation :— 


Five miles of service cables, £1,26).—Edison-Swan Electric Co., Lid. 
Halifax.—Tramways and Electricity Committee. A - 


ses rt work for two cooling towers at electricity works, £5,97'.— 
. Bower. 
for above towers, £301.—Ham, Baker & Co., Ltd. 
iping for new boilers and the 10,000-kW set at the electrici y 
3; £1,388.—Babcock & Wilcox. 
Leith.— Electricity Committee :— 
- Electric light installation, Trinity Academy, £898.—J. Goodall & Sons, 


London, — Sterxzy. — Borough Council. Electricity 
Department. Recommended :— 


Annual contract for cable. 


W. T. H nley’s Telegraph Works Co., Ltd. £26,408 
Siemens Bros. & Lid. oe 
Callender’s Gable avd Construction Co., 30,580 


Nine other firms were invited t> tender, several tenders were incomplete, 
and some firms were unable to quote. 


4-mile ‘0225 sq. in. armoured cable. 


British Insulated and Helsby Cables, Ltd. (recommended) .. £134 
150 yds. india-rubber-covered cable. 


Wm. White & Co. (recommended). . is £136 


Manchester.—Tramways Committee. Accepted :— 


Electric welding equipment.—Metropolitan- Vickers Electrical Co., Ltd. 
Portable arc welder.—Forest City Electrical Co., Ltd. 


Committee. Accepted :— 


Supply and laying of 33,000-V trunk-feeder cables.—British Insulated and 


elsby Cables, Ltd. 
Overhead hand-power travelling we —Middleton Bros. 
Cable.—Enfield Ediswan Cable Works, Ltd.; Johnson & Phillips, Ltd. ; 
Western Electric Co., Ltd.; W. T. Henley’ 3 Telegraph Works Co., Ltd. 


Salford.—T:amways Committee. Accepted :— 


Stores for six months. 
Lamps —Power and Lighting Supplies Co. 
Cables and insulating tapes —L. Andrew & Co. 
Dry cells.—English Electric and Siemens Supplies, Ltd. 
Armature and field coi's.—P. R. Jackson & Co., Ltd. 
Cable connectors.—Ward & Goldstone, Ltd. 
Field —. and commutator spares. — Metropolitan-Viskera Electrical 


Carbon brushes.— J. Eades. 

Insulating tape and varnish.—British Insulated and Helsby Cables, Ltd. 

Brake blocks —National Railway and Tramway App!iances » Lad, 
and pinion wheels.—Met litan-Vickers Electrical Co., Ltd. 

Electrical solder.—L. Andrew & 


Tramways Committee. 


24 miles of round copper trolley wire.—London Electric Wire Co. and 
Smiths, Ltd. 


FORTHCOMING EVENTS. 


Society of Lendes.— —Friday, April 8th. At the Imperial College 
of Science, South Kensington, ow. re p.m. Ord'nary scientific 


meeting. 
burgh Electrical Seckety.—Priday, April 8th. At the Philosophical 
Institute. AtSp.m. E cal questions and answers, 


Junior Institution of Engineers.—Friday, April 8th. At Caxton Hall, 
At8Sp.m. Questions and general discussion. 
of Engineers-in-Charge.—Saturday, April 9th. At 8t. Bride's 

wat 7pwm. Social and dance. 

Wednesday, April 13th. At St. Bride's Institute. At7.80p.m; Paper 
on “ Oil and Colloidal Fuel,”’ by Mr. A. Araold. 

ham and District Electric Club. — Saturday, April 9th. At the 
Grand Hotel, Colmore Row. At 7 p.m. Paper : * Supply of Electrical 
Energy in Birmingham and District,” by Mr, F. Forrest. 

Manchester Wireless Society. eee, April 9th. At the Albion Hotel. 

t7p.m. Wohist drive and dan 

Wednesday, April 13th. At ‘ae Albion Hotel. At7.20 pm. Ordinary 
meeting. 

Salford Technical Engineering Society.—Saturday, April 9th. At 
the Royal Coliege. At7p.m. Paper on Correct Lubrication,” 
by Mr, A. B. Smit 

lastitution of Railway Signal Engineers (lncorp.).— W ednesday, April 18th. 

At the Midland Grand Hotel, St. Pancras, Vw. At ? p.m. ‘ umed 
discussion on ‘Some Problems of Track Circuit Lay Out.” 

tants itution of Electrical rs.—Thursday, April 14th. At the Institu- 

tion of Civil Engineers, Great George Street, 8.W. At 6 p.m. Paper on 
“*Magnetos for Ignition Purposes in Internal Engines," by 
Mr, E. A. Watson, 

Informal Meeting.—Monday, April llth. At the Institute of Patent 
Agents, Staple Inn Buildings, High Holborn, W.C. At7p.m. Discussion 
on “Some Characteristics and Applications of Multispeed a.c. Motors."’ 
To be — by Mr. F. Creedy. 

Liverpool Sub-Centre.— Monday, April lith. At the Liverpool 
Usiverig. At7p.m, Ordinary meeting. 

North-Eastern Centre.—Monday, April llth. At the Armstrong Col- 
lege, Newcastle-on-Tyne, At7.15 p.m. Ordinary meeting. 

East Midland Ree Centre.—Tuesday, April 12th. At the College, 
Loughborough. p.m. ag a on “Electric Drives for Rolling 
Mills and Colliery “Windors* by Mr. H. Cotton. 

North-Midland Centre.—Tuesday, April 12th. At the Hotel Metro- 
pole, Leeds. At 7 p.m. Paper on “Some Developments in Multi-Speed 
Cascade Induction Motors,’’ by Mr. F’. Creedy. 

North-Western Centre.—-Tuesday, April 12th. At the Engineers’ 
Clab, Manchester, At7p.m. Annual general meeting. Paper on * Some 
Recent Developments in Steam Turbine Practice," by Mr. K. Baumann. 

Scottish Centre. —Tuesday, April 12th. At 207, Bath Street, Glasgow. 

-30 p.m. Lecture on “* Wireless,” by Dr. J. Erskine-Murray. 


NOTES. 


Automatic Train Control,—A demonstration was given 
recently on the North Staffordshire Railway of the ‘Syx'’ auto- 
matic electro-mechanical system of train control which has been 
brought out by the W. R. Sykes Interlocking Signal Co., Ltd. 
According to Engineering, the syatem makes use of a ramp, which 
in the case of the trial equipment on the North Staffordshire 
Railway is fitted in the centre of the track. A tank engine was 
used for the demonstration. If the distant signal is at ‘* danger,” 
the action is purely mechanical, the plunger controlling the 
admission of air to the train pipe and engine brake cylinders and 
sounding a warning whistle. If the road is clear the ramp is 
energised, and electrical means cause a bell to ring in the cab, and 
to hold the brakes off. A re-setting valve is provided in the cab, 
which, however, if the driver fastens down permanently in order 
to cut the apparatus out, admits st:am automatically to the steam 
brake, thus preventing the driver from proceeding. No batteries 
are used on the engine in this apparatus, the ramp only being 
connected with a 30-volt battery cut in and out by a contact con- 
trolled by the signal arm. 


Electricity in the Glass ictaaten— A contributor to 
Chemical and Metallurgical Engineering describes a number 
of applications of electric furnaces to processes in the glass 
manufacturing industry. A 72-kW furnace is used for anneal- 
ing glassware at a temperature of 2,000 deg. F. This furnace 
is 22 in. wide, 10 ft. long, and 5 ft. high, and is of the 
overhead conveyor type. In one test, several thousand goblets 
were annealed, and during the test 65 of these were taken 
from different parts of the furnace. Of this number 64 were 
found to show absolutely no refraction of light, rays, while 
the remaining one had almost imperceptible refraction, and 
under ordinary conditions would have been classed as first- 
grade. It is stated that in a natural gas- fired oven the result 
would have been the reverse. Moreover, in the natural-gas 
oven glass obtains a slight blue finish, while the electrically- 
annealed glass possesses a bright polish. 

The work of fusing bi-focal optical lenses must be done 
at a very critical temperature, besides requiring a uniform 
temperature to prevent strains, and a clean atmosphere to 

revent spoiling the polished faces of the lenses being fused. 
When the work was carried on originally through gas-fired 
furnaces the loss was approximately 20 per cent.. whe reas 
the average loss under electrical treatment is only from 3° to 
4 per cent. 

Tests were made to determine the practicability of using 
an electric furnace for vitreous enamelled kitchen ware. 
Thirty-six miscellaneous pieces were fired in the furnace, and 
a most careful inspection showed that the results were perfect 
as to polish, absence of pitting, and general smoothness. Due 
to the ease with which a definite temperature could be main- 
tained it was a very easy matter to get results of the highest 
order with almost no attention. 
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Power Transmission from Norway to Denmark.—As 
was mentioned a few months ago, a Joint Committee representing 
the Governments of Denmark and Norway has been appointed to 
consider the question of the electrical transmission of power from 
the latter to the former country ria Swede1. Mr. Hjalmar Cassel, 
recently discussing the question in a Stockholm newspaper. stated 
that the present requirements of Denmark were represented by 
40,000 kW, and that this could easily be quintupled in the future. 
On the other hand. Mr. W. Borgquist, principal of the Swedish 
Hydro-Electric Administration, is reported to have stated that the 
question had not yet been submitted to the Administration. 
Sveaking unofficially, he recalled the fact that the problem had 
been discussed at a meeting of representatives of supply works, 
held at Christiania three years ago, when he expressed the opinion, 
from an economic point of view. that it would scarcely psy to 
transmit power from Norway to Denmark until the consumption 
of power in the latter country had been at least doubled, Such 
a scheme would be carried out sooner or later, but he doubted 
whether the time had yet arrived. The project would render 
necessary the adoption of a very high pressure—in Norway a 
pressure of 200,000 V was proposed—and would require a consider- 
able amount of capital, having regard to the phenomena associated 
with the use of high pressures, and that, too, even if the amount 
of power transmitted were only moderate; and the coal which 
would be economised in Denmark by auch transmission would be far 
from yielding the interest on the capital expenditure. Proceeding 
from the assumption that no other practical alternative existed than 
to transmit energy via Sweden, Mr. Borgquist pointed out that in 
addition to the considerable capital expenditure for transmission 
from Norway to Zealand, a large outlay would also be needed when 
the promoters of the scheme extended the distribution beyond 
Zealand, while, on the other hand, the possibilities of selling energy 
would be inappropriately restricted if the import of power were 
limited to Zealand alone. It was certainly true that about 50 per 
cent. of the total power consumption of Denmark was concentrated 
in Zealand, but this was only estimated at 100,000,000 kWh for 
1920, The sale possibilities would be substantially increased, as 
suggested by Mr. Cassel, if Denmark proceeded generally to intro- 
duce electric traction on the railways and tramways, which would 
hasten the execution of the scheme. In the opinion of Mr. 
Borgquist, Sweden should adopt an accommodating attitude 
towards any sound project which aimei at the promotion of the 
supply of power to Denmark. A transmission line from Norway 
ria Sweden would follow from Trollehatte to Oresund, the same 
way as the owedish Hydro-Electric Administration was thinking 
of for the most southern link in the State's electric main line 
system, the first portion of which—the lines from Trollehatte to 
Vasteras—would be brought into service in the present year, and 
would subsequently be extended to Norrland. It would be a 
natural solution, the principal concluded, if the Swedish State 
took a hand in the power lines from the Norwegian frontier to 
Trollehatte, and sent on the power with its projected southern 
main line to Oresund, as this would open the possibility for an 
extensive future co-operation between Norwegian and Swedish 
installations. At the same time the possibility already existed of 
delivering surplus power from Swedish hydro-electric works to 
Denmark in such quantities as would at least meet a large portion 
of the power requirements of Zealand. 


The Batti-Wallahs’ Society.—The tenth annual dinner 
of the Society was held at the Holborn Restaurant on April Ist, 
when the President, Mr. W. F. Ireland, took the chair, supported 
by a large number of past officials and their wives. An excellent 
convert, interspersed with toasts, succeeded the dinner. The toast- 
list, commencing with “ The King,” included “ The Society,” and 
“The Ladies and Visitors.” Mr. E. Barralet became a lady and a 
visitor for the time being, and responded in his inimitable style. 
The concert programme was provided by Messrs, Harry Heap, E. G. 
_ Maurice Charles, Mrs. A. J. Greenly, and Miss Amy 

mbrose. 


Faraday House Old Students’ Dinner.—Old students 
are reminded that the annual dinner will be held at the Holborn 
Restaurant (Venetian Hall) on April 15th, at 6.30 for 7 p.m., 
when Mr. C. C. Paterson, O.B.E., will be in the chair. A record 
attendance is anticipated, and early application for tickets is 
desirable. A musical entertainment wil! follow the dinner. 


Cabinet Changes.—Among the many changes in the 
constitution of the Cabinet, announced on April lst, are the 
following :—Mr. F. G. Kellaway, Parliamentery Secretary, Depart- 
ment of Overseas Trade, to be Postmaster-General ; Mr. Stanley 
Baldwin, Financial Secretary to the Treasury, to be President of 
the Board of Trade; Sir Philip Lloyd Greame, Parliamentary 
Secretary to the Board of Trade, to be Director of the Department 
of Overseas Trade; Sir Alfred Mond, Bart., First Commissioner of 
Works, to be Minister of Health; and Sir William Mitchell- 
Thomson, Bart, to be Parliamentary Secretary to the Board of 
Trade. Mr. Illingworth is relinquishing the position of Postmaster- 
General on account of ill-health. . 


Finsbury Techoical College Old Students’ Association. 
—The annual smoking concert will be held at Anderton’s Hotel, 
Fleet Street, on Friday, April 22nd. at 8 p.m., when Prof. G. T. 
Morgan, O.B.E., D.S3., F.R.S., will take the chair. Old students 
may obtain tickets, 2s, 6d. each, personally, from the following 
members of the Council ;—Chemical—Dr, M. O. Forster, F.B.S., 
H. F. Knight, F.LC.; Hlectrical—E. W. Moss, A.M.LE.E., R. P. 
Howgrave-Graham, M.I.E.E.; Mechanical —W. G. Head, M.I.M.E. 
C, F. Cleaver, M.I.A.E.; or by post on application to the Hon. 
Secretary, Mr. H. P. Guy, 209, Northumberland Park, N. 17, 


The Sonoscope.—This instrument, with binaural attach- 
ments, recently placed on the market by the Capac Co., is manu- 
factured in various standard forms (while special instruments can 
be obtained to order), and is distinctly useful in locating engine 
defects ; in its simplest form it comprises a test rod attached to a 
diaphragm plate fixed in a metal cone, to which are connected 
tubes with ear pieces. Whilst the arrangement is, perhaps. more 
particularly applicable to machinery of moderate size, ite uses for 
large plant cannot be ignored, and it may be noted that no sound 
reaches the ear of the operator until the test rod is actually applied 
to a suspected part. Testing is continued until the sound is at a 
maximum, when the nature of the defect may be judged by the 
user. Such features as slack bearings, badly-worn cam gesr, &c, 
are recorded with remarkable distinctness, whilst, at the same 
time, it will be appreciated that there is an extremely wide scope 
for the utility of the instrument in various directions associated 
with the running of marine machinery. All outside noises are 
excluded. and the operator can, therefore, detect with speed and 
accuracy the exact portion of the plant which is giving rise to 
trouble, even should the actual mechanism be out of sight. For 
specially accurate work two types of Sonoscope are supplied, one 
carrying independent sounds to each ear, while the other is 
arrangei on the binaural principle. An additional device, the 
sonophone, will locate a defect if the instrument is placed several 
feet away from the actual source of trouble, and should be useful 
for testing Diesel machiaery.— Motor Ship. 


Belgian Supply Charges.—Some time ago a number of 
Belgian supply companies, each holding concessions in various 
towns or districts, approached the Government with a view to 
securing permission to raise prices for supply in accordance with 
one of the sections of a law passed in October, 1919. A Tech- 
nical Committee was appointed by the Government a year ago to 
investigate the applications, and the report of the Committee was 
recently published. The first question examined by the Committee 
was whether the financial charges now borne by the com- 
panies excesded those which could have been normally foreseen 
when the concessions were granted, and whether the increase in 
expenses had been compensated by a growth in the profits. The 
report states that the enormous advance in the cost of raw materials, 
labour, &c., as a result of the war, could not have been predicted, 
and the expansion in profits by no means equalised the augmenta- 
tion in the working expenses. Having reached this conclusion, the 
Committee next dealt with the question what the charge should 
be for electrical energy, sold by meter fur lighting purposes 
from steam power stations, if the pre-war rate was 50 centimes 
perkW-hour. The Committee put forward formule for calculating 
whet present charges should be for lighting and power purposes 
from steam power stations and hydro-electric works existing prior 
to January lst, 1917, while other arrangements were suggested for 
generating stations established since that time. The report recom- 
mends that the prices should be revised twice a year, in accordance 
with the average price of a specified quality of coal used by the 
State Railways, and a Royal Decree was recently issued authorising 
the increases in charges proposed by the Committee. 


The British Association Meeting.—For the meeting of 
the British Association, which will take place at Edinburgh on 
September 7th-l4th, the following presidents of Sections have been 
appointed :—Section A (Mathematics and Physics). Prof. O. W. 
Richardson ; B (Chemistry), Dr. M. O. Forster; C (Geology), 
Dr. J. 8. Flett ; D (Zoology), Mr. E. S Goodrich ; E (Geography), 
De. D. G. Hogarth ; F (Economics), Mr. W. L. Hichens; G (Engi- 
neering), Prof. A. H. Gibson ; H (Anthro >olozy), Sir J. Frazar ; 
I (Physiology), Sir W. Morley Fletcher ; J (Psychology), Prof. 
C. Lloyd Morgan ; K (Botany), Dr. D. H. Scott; L (Education), 
Sir W. H. Hadow ; M (Agriculture), Mr.C.S. Orwin. Among the 
subjects of general interest which are being arranged for discussion 
at joint sectional meetings are the age of the earth ; biochemistry ; 
vocational training and tests; the relation of genetics to agri- 
culture ; the proposed Mid-Scotland Canal ; and the origin of the 
Scottish p2ople. The President of the Association, Sir Edward 
Thorpe, will deliver his address at the inaugural meeting on 
Wednesday evening, September 7th.— Zhe Times. 


The A.0.E.C.—The annual general meeting of the 
Association of Officers and Staff Members of Electricity (Power and 
Supply) Companies of Great Britain was held on Monday, April 
4th, at the Caxton Hall, Westminster. Sir Alex. B. W. Kennedy, 
F.R.S , presided. 

The Report of the Executive Committee for the year 1920 showed 
that little had occurred of moment to the Association. On the 
opening of the Inquiries by the Electricity Commissioners, the 
Committee took action to safeguard the interests of members in 
connection with the superannuation schemes, &c., authorised by 
the Act of 1919, pressing for uniformity throughout the country, 
and for terms not less favourable than those applicable to the 
Civil Service. When the formation of Joint Electricity Authorities 
takes place, the Committee will take further steps to secure pro- 
tection for the members in accordance with the Act. The state- 
ment of accounts shows a credit balance of £338. Proposals for 
the amendment of the constitution of the Association were 
circulated with the report. 

The report and accounts were adopted, and Sir Alex. Kennedy 
was re-elected president with enthusiasm. The Executive Com- 
mittee was re-elected en loc, as well as the hon. treasurer, Mr. F. 
Wood ; the hon. secretary, Mr. O,. M. Andrews; and the auditors, 
Mr, W. E. Rowland and Mr. A. W. Price. The revised constitution 
was then discussed, slightly amended, and adoptei. The meeting 


- concluded with votes of thanks to the president, hon. secretary, 


and other officers. 
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Appointments Vacant. — Instructor in oxy-acetylene 
and electrical welding in works department of the Loughborough 
College ; traffic manager for the Calcutta Tramways Oo., Ltd. ; 
distribution engineer (£551), for the Sunderland Corporation Elec- 
tricity Department ; telegraph engineer (£480), for the Govern- 
ment of the Gold Coast. See our advertisement pages to-day. 


Electrical Trades Benevolent Institution—A smoking 
concert, which was organised by the Local Advisory Committee 
for Manchester and District Electrical Trades Benevolent Institu- 
tion, was held at the Albion Hotel, Manchester, on Friday evening, 
April 1st, and over 200 were present. An excellent programme 
had been arranged by Mr. W. J. Smith, the energetic secretary of 
the Committee, who also accompanied the songs. The artistes 
were :—Mr. Peter Wood, Mr. Claud Ratcliff, Mr. Arthur Giddons, 
Mr. H. A. Palmer (entertainer), Messrs. Wilks and Simmonds 
(humorists). Mr. J. A. Robertson, the engineer of the Salford 
Corporation, who is chairman of the committee, presided. In the 
course of the evening, Mr. Robertson pointed out that the main 
object of the smoking concert wasto induce some of the very large 
number of those in Manchester who were qualified to become members 
to join the Institution. He expressed the hope that in view of the 
fact that there were more people on the staffs of the electrical firms 
in Manchester than in any other town, the number of members 
joining the Institution from that district would be greater than all 
those at present included in the list of members. He afterwards 
called upon Mr. F. B. O. Hawes, honorary secretary of the Institu- 
tion, who gave a short address on the object and operations of the 
Institution. Those present were enthusiastic in their desire to 
—— the Institution, anda considerable number of new members 
joined. 

The annual general meeting will be held on Monday, 25th inst., 
at 2 30 p.m., at the offices of the Cable Makers’ Association, Sardinia 
House, Sardinia Street, W.C. 2, to receive the report of the Com- 
mittee of Management, and to pass the accounts and balance-sheet, 
and to consider proposed alterations in the rules. 

Service Notes,—It is intimated that full accountant 
responsibilities are to be taken over by officers in charge of wireless 
stations at Malta and Ceylon, including the payment of personnel. 
Warrant telegraphist, J. J. Cook, has been appointed to the battle- 
ship Barham, and warrant telegraphist, C. C. Nash, to the Signal 
School at Portsmouth. 


Creeping of Electrolyte in Storage Battery.—Mr. E. 8. 
Bixter, in a contribution to Power, states that recently his 
attention was called to what seemed to be a cracked or leaky jar in 
a set of storage batteries. The faulty cell happened to be the first 
one on the positive end. No crack or any other spot that the elec- 
trolyte could leak through was visible. The sand round the jar 
was very damp, and the electrolyte low in quantity and in specific 
gravity, owing to the frequent addition of water to make up for the 

e. A new jar was procured, and after testing it thoroughly 
for leaks and equalising the electrolyte among all the jars in order 
to get correct specific gravity, the battery was given a charge. But 
this did not remedy matters; the electrolyte kept going down in 
the same jar and only in that one, and the sand around it was as 
moist asever. Upon examining the cell closely, it was observed 
that the jar was wet all over the outside, and it was concluded that 
some form of creeping was taking place. So the plates were 
raised, thoroughly dried and the connecting strap cleaned, also the 
edge and outside of the jar, after which the connecting strap was 
covered with vaseline down to within one-half inch of the top of 
the electrolyte ; and the leakage ceased. It seems evident that the 
electrolyte by some means was being carried up over the plate 
terminals, and from there to the outside of the jar, by what seems 
to be a form of creeping or capillary action. 


Fuel Oil Ignited in the Economiser.—A certain plant 
contained tipree Stirling boilers, with a 0°2-in. draught and burning 
crude oil, using four burners under each boiler. The load had been 
very heavy for some hours and the was not an expert on 
oil burning. So when the demand came for more steam, he 
simply fed more oil to the fires and did not notice that they were 
smoking, and not burning the oil completely. A good deal of un- 
burnt oil was carried off with the gases and lodged in the 
economiser, where it finally caught fire and made a fierce heat, 
practically making a boiler ofthe economiser. As the economiser 
relief vaives were set 3 ib, higher than the safety valves on the 
boiler, the steam was forced through the feed lines into the 
boilers. The feed pumps were running at the time, and we let 
them run, and as the valves were blowing we put out the fires by 
shutting off the oil supply. The trouble was soon over, because 
the fire burned itself out in the economiser chamber. As there 
were two 500-kW turbines running at the time, it was not over an 
hour before the burners were all lighted and the boilers steaming 
as if nothing had happened. I do not suppose there is in this any- 
thing new to engineers or old firemen, but it may be of some good to 
young engineers and firemen who have not had such things happen. 

If the engines are running, do not shut them down ; let them 
ran. Do not stop the feed pumps and do not close the stack 
dampers, as this is likely to cause an explosion which will destroy 
the economiser walls and do other damage, such as breaking steam 
pipes and endangering life with fiying brick. There is nothing 
that can be done to put the fire out in the economieer, at least not 
in the one I am speaking of ; and as they are all on the same line 
of engineering, there will be but little difference in any of them. 

Watch the water in the boilers closely. When you pat out the 
burners, the water may drop out of sight in the glass in water-tube 
boilers. Do not get excited; keep cool, and know why you do 
anything and what the consequences will be before you do it, not 
after, as it will then be too late.—Fred. E, Oupper in Power, 


Amplifying the Optophone,—In a letter to Vaiure, Mr. 
A. A, Campbell Swinton recorded some experiments that he had 
recently been making on the application of a thermionic amplifier 
to increase the volume of the sounds produced by Dr. Fournier 
d’Albe’s optophone, so as to render the sounds audible to everyone 
ina room without the necessity of each listener being furnished 
with a separate telephone receiver. The optophone was recently 
fully described in our pages. The experiments were carried out at 
the instance of Mr. J. M. McCarthy, who is teaching blind soldiers 
to read with the instrument, and who asked Mr. Campbell Swinton 
whether it would not be possible to magnify the sounds sufficiently 
to enable a class of a dozen or more to hear them simultaneously. 
The amplifier found to work best, out of several that were tried, 
was an audio-frequency one with three “R” valves, transformer- 
coupled. of the French military type. This was used with a 
Brown loud-speaking telephone with considerab!e success, The 
best results were obtained when the optophone was arranged fcr 
what is technically known as “ black sounding.” 

In the following issue of our contemporary, Dr. E. E, Fournier 
d’Albe stated that experiments had been made with a Marconi 
three-valve amplifier and an 8S. G. Brown loud-speaking telephone, 
the sounds reproduced rendering ordinary printed matter “legible” 
to several blind pupils in a room. 

In the same issue, Mr. J. W. French, a director of Messrs. Barr 
and Stroud, Ltd., wrote that amplifiers had been tried in conjunction 
with the instrument a considerable time ago, but it was thought 
that the complexity due to the addition of the amplifier was not 
justified. 


J 


French Tidal Power, — A statement on the utilisation 
of tidal energy made in the Senate by M. Le Trocquer, Minister of 
Public Works, has evoked considerable interest. A Commission 
was appointed two years ago to consider how France could utilise 
what tht Minister termed “ the blue coal,” and according to M. Le 
Trocquer, the commission is on the verge of solving the problem. 
Up to now, he said. only very moderate results had been obtained 
from the system of constructing artificial reservoirs in the sea by 
means of barrages, and utilising the emptying of such reservoirs 
for the production of power, the lack of success being due to the 
inconstancy of the power obtained. The idea was, therefore, 
conceived of having :ecourse to a series of interconnected reser- 
voirs, acting as regulators, which would permit of a fairly constant 
supply of power being obtained at any period of the tide. 

This was not all, however. It remained to find a type of 
turbine to work in, and res st the action of, sea water. A competition 
was therefore opened. ‘This has ended favourably,” declared the 
Minister, “and the prize has gone toa French firm. Under there 
circumstances, manufacturers are now considering the practical 
carrying out of the project. We have had applications for con- 
ceasions, and soundings are at present being made with a view to 
using the estuary of the Rance. I, therefore, see no objection to 
the necessary credits being made the subject of a special Bill, to 
which I hope Parliament will give a good reception.” — Heuter's 
Trade Service (Paris). 


Light as an Aid to Publicity.—An interesting dis- 
cussion on the above subject was held on February 24th, by the 
Illuminating Engineering Society. The proceedings were opened 
by two papers, one on “ Show-Window and Spectacular Lighting,” 
by Captain E. Stroud, and the other, “ Illuminated Signs,” by Mr. 
E. C. Leachman. Captain Stroud again repeated the protest 
against the indiscriminate use of gasfilled lamps in shop windows, 
pointing out that, apart from the bad effects of the glare of this 
kind of lighting, generally 60 per cent. of the light was wasted. 
This led to the discussion of the correct type of reflector to be 
employed with these lamps. Often reflectors were used which 
although eminently suitable for vacuum lamps, were totally useless 
for the gasfilled types. The best effects could be obtained by 
placing lamps with suitable reflectors near the window-glass at 
the top of the window. e units should be entirely concealed 
from view—not merely from distant vision, but invisible at close 
quarters. Owing to the varying nature of goods to be displayed, 
it was impossible to formulate any rules regarding intensity of 
illumination, &c. ; the position’ of the shop was also an important 
factor, with considerable variation. The author criticised the 
methods usually adopted for lighting the stands at exhibitions 
where each exhibitor was permitted to be a law unto himself. 

Mr. Leachman's paper dealt with the use of illuminated signs 
on small and large scales, as well as other methods of advertising 
out-of-doors by means of electric lighting. In Mr. Leachman’s 
opinion, every street corner should bear an illuminated direction 
sign, and every business house should bear its name as plainly at 
night as in the daytime. Public lighting would thus be aided, if 
the work was properly executed, as the distances between street 
lamps made a semi-dark portion inevitable, The author's remarks 
upon the designs of flashing and other large electric signs made it 
plain that there was a great deal more in the art than met the 
eye. The effect of distance had to be studied carefully ; the choice 
of lamps and the method of arranging them to give the best results 
at all distances required much thought and experience. The 
possibilities of flood-lighting for illuminating large postera was dealt 
with, as well as the system of lighting transparencies by means of 
lamps fitted in the rear of the advertisement. Mr. Leachman also 
criticised exhibition lighting, and suggested that each section 
should be illuminated distinctively in colour, in order that the 
visitor might be able to pick out any particular section by a glance 
at acolour key. Each stall should bear an illuminated number, 
and regulations should be framed to prevent an exhibitor's lighting 
spoiling a neighbour's exhibit, 
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Overseas Anti-Aircraft Searchlight Sections Reunion.— 
The-annual dinner of officers of the Overseas Anti-Aircraft Search- 
light Sections, R.E., was held on April Ist, at Frascati’s Restaurant, 
Lieut.-Colonel W. C. H. Prichard, D.S.0., R.E, being in the chair. 
About 20 officars attended, and a very pleasant evening was spent. 
It was decided to hold the next dinner in April, 1922, and the 
undermentioned joint hon. secretazies were appointed to make the 
necessary arrangements. Capt. D. R. Ffrench-Mullen. R E., Anti- 
Aircraft Searchlight and Sound Locator School, Gosport, Hants , 
and Mr. K. L. Wood, 95, Salisbury House, Finsbury Circus, E.C, 2. 
It is requested that all officers who dii not receive a communica- 
tion concerning the recent dinner should forward their addresses to 
one of th? above-mentioned gentlemen. 


Electric Vehicles in Italy.—The shortage of motor fuel 
during the war has brought about a considerable ure of electric 
trucking vehicles in Milan (Italy), more particularly for heavy 
work, Although under normal conditions petrol will not continue 
at its present price, it will always be high in Italy, and the cost of 
electricity is comparatively low. The cities of the Po valley are 
level, and the roads good. There is one electric garage in Milan 
which operates electric ‘buses for all the hotels and also a regular 
express truck service between Milan and Bergamo. This concern 
is organising a corporation to manufacture and handle electric 
vehicles.— Scientific American, 


INSTITUTION NOTES. 


Institute of Metals —The Autumn meeting of the Institute 
will be held in Birmingham, on September 2lst-23rd. The 
arrangements for the meeting are in the hands of the committee 
of the Birmingham Section of the Institute, of which Dr. H. W. 
Brownsdon, M.Sc. (Member of Council) is chairman. The pro- 
gramme will include a reception by the Lord Mayor of Birmingham, 
visits to the University and works in the neighbourhood, as well as 
excursions in the locality. Persona desirous of attending the 
Birmingham meeting as members of the Institute should obtain the 
necersary application forms from the Secretary, Mr. G. Shaw Scott, 
MSc., The Institute of Metals, 36, Victoria Street, London, 8.W. 1, 
before April 20th, when a ballot for the election of members will 
take plece, The Eleventh Annual May Lecture is to be delivered 
at the Institution of Mechanical Engineers, on May 4th, by Prof. 
T. Turner, M.Sc., A.R.S.M., the subject of the lecture being ‘ The 
Casting of Metals.” 

Incorporated Municipal Electrical Association.—Major H. 
Richardson, President 1.M.E.A., informs us that the folowing 
papers are to be read at the Annual Convention of the I.M.E.A., to 
be held in Dandee during the week commencing June 13th ;— 

(1) ‘ Financial and Business Aspects of Electricity Supp'y,” by 
Mr. E. Cross (Rotherham), and Mr. C. W. Charlesworth (Electricity 
Supply Department, Wolverhampton). 

(2) “ Modern Boiler-House Practice.” by Mr. David Wilson 
(Messrs, Babcock & Wilcox, Ltd.), and Mr. W. M. Miles (Electricity 
Supply Department, Sheffield). 

(3) “State of the oer, A eae Industry after the War,” by 
Mr. I. V. Robertson (B.E A.M.A.). 

Physical Society of London.—At a meeting to be he'd this 
afternoon (April 8th) at the Imperial College of Science, the 
following papers are to be read :—“ A New Registering Microphcto- 
meter,” by Dr. W. J. A. Moll, University of Utrecht; “The 
Examination of the Structure of Crystals in the Form of Powder 
by Means of the Ionisation Spectrometer,” by Prof. Sir W. H. 
Bragg, K.B.E., F.R.S , and ‘A Balance Method of Using the Electro- 
meter for the ‘Measurement of Power,” by Mr. Hubert: Parry. 

Belfast Association of Engineers.—The annual general meeting 
of the Association was to be held yesterday, when elections to 
office for 1921-22 were to be made. The nominee for the position 
of President is Mr. Silk, A.M.I.C.E., M.LN.A. 

Manchester Wireless Society.—On March 17th at the College 
of Technology; and March 24th at the Headquarters, Albion Hotel, 
Manchester, the President, Mr. J. Hollingworth, M.A., B.Sc. (Eng.), 
delivered two lectures on “Direction Finding.” The aim of 
directional wireless was explained both as regarded position finding 
and the reduction of interference between wireless stations. The 
theory and means of obtaining directional effects were shown by 
reference to the earliest and the modern systems, and by means of 
many diagrams and his own direction-finding apparatus, the 
lecturer demonstrated the practical working of the subject. 

Institution of Electrical Engineers.—The following is a list of 
the Council's nominations for election to the Council to fill the 
vacancies which will occur on September 30th next : — 

President (one vacancy).—J. 8. Highfie'd. 

Vice-Presidents (two vacancies).—Prof. E. W. Marchant, D.Sc., 
C. C. Paterson, 0.B.E. 

Hon. Treasurer (one vacancy).—Sir James Devonshire, K.B.E. 

Ordinary Members of Council. Members (four vacancies).—S. 
Evershed, A. L. ©. Fell, C.B.E, H. E. O'Brien, D.S.0., A. Page, T. 
Roles, Captain H. J. Round. M.C 

Ass*ciates (two vacancies).—Sir Andrew M. Ogiivie, K.B.E.,0.B., 
AoW. Tait C.B.E 

These members, together with those remaining on the Council, will, 
if elected, represent the various branches of the electricai profession 
= follows, the names of thore now nominated being indicated by 

ics :— 

Educational.—Dr. W. H. Eccles (Vice-President), Dr. E. W. 
Marchant (Vice-President), Dr. A. Russell, 


Manufacturers and contractors.—(a) Traction, light, and power : 
H. J. Cash, J. RB. Cowie, S. Evershed, E. A. Gatehouse ; (4) Cables : 
P. V. Hunter, C.BE., B. Welbourn ; (ec) Telegraphs and tele- 
phones: F. Gill, 0.B E. 

Traction, light, and power.—(a) Companies (excluding railways) : 
Sir J. Devonshire (hon. treasurer), A. H. W. Marshall, A. W. 
Tait, CB E., P. D. Tuckett, ©. Vernier ; (+) Local ‘authorities : 
8. E. Fedden, A. Z. C. Fell, C.B.E., T. Roles; (c) Railways: 
H. E. O Brien, D.S8.0O. 

Consultante.—A. A. C. Swinton, F.R.S. (Vice-President). 

Telegraphs and telephones (excluding manufacturers).—Sir w. 
Noble, Captain H. J. Round, M.C. 

Miscellaneous (i ¢., Law, Government departments, other than 
Post Office, electro-chemistry, research, &c.)—Sir A. M. Ogilvie, 
K.B.E., C.B., A. Page,C C Paterson, O B.E. (Vice-President). 

Paisley Association of Electrical Engineers.—On April Ist the 
annual smoking concert was held. Mr. W. R. Bruce, the President, 
who presided, said that the memb>rehip had increased very con- 
siderably during the past session, and the same could be said 
regarding attendance at meetings. Prizes were presented to 
apprentices for papers read during the session, and an excellent 
concert programme was listened to. 

Institute of Marine Engineers.—The annual report shows that 
the membership has increased from 2,052 to 2.376. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW zo0sted as to their movements. 


The recommendation of the Blackp3o0l Corporation Staff Salaries 
Committee to increase the salary of Mr. C. FuRNEsS, the tramway 
manager and electrical engineer. from £1,250 to £1,500 a year 
has been rejected by the General Purposes Committee, as it con- 
siders the time inopportune for any increases of salary to officials. 
In a letter to the Tramways and Electricity Committee, it is stated, 
Mr. Farness had asreseed the value of the dual appointment at 
£2,000 a year, and had suggested £1,800 as a reasonable salary. 
Two years ago the salary was £900, but the Corporation has since 
taken over the Blackpool and Fleetwood Tramroad undertaking. 

Sir JAMES KEMNAL, managing director of Messrs, Babcock and 
Wilcox, Lid , was received in audience by His Majesty the King of 
Spain on completion of the Spanish branch works of the Babcock 
and Wilcox Co., which will employ from 2,000 to 3,000 people on 
locomotive construction under the direction of an English staff.— 
The Times 

Messrs. Handcock & Dykes, consulting engineers, of 11, Victoria 
Street, Westminster, S.W. 1, announce that Mr. H. W. Hanpcock, 
who has for several years pest taken little active part in the work 
of the firm, retires altogether as from March 3lst, 1921, thus 
terminating a partnership of over 27 years. The firm will be 
carried on as hitherto, under the old name, by Mr. A. H. Dykes, 
aszisted by Engineer-Lieutenant W. T. Townend, R.N., and the 
existing steff. 

Mr. E. H. BENNETT has been appointed manager of the States 
Telephone Department, Guernsey, in the place of the late Mr. R. 
McLean. For the last seven years Mr. Bennett has been engineer 
to the Oriental Telephone Co. at Singapore. 

Mr. V. H. CRUIKSHANK has resigned his position as station engi- 
neer on the staff of the Poplar Borough Council electricity depart- 
ment, and has joined Messrs. E. Downton & Co., Ltd., mechanical 
and electrical engineers, of 69-71, West India Dock Road, Poplar, 
E. 14. 

After being in the service of the British Ineu'atgd & Helsby 
Cable Works 35 years, Mr. JOHN BEARD, upon leaving the firm, 
was presented with a set of cutlery, an inscribed clock, a pair of 
bronzes and a suit case. 

Me. R. L. Dawn, senior partner of Messrs. Dawn & Co., one of 
the rising Indian firms, has b2en elected an additio.al director on 
the board of the East India Electric Supply and Traction Co., Ltd. 
—Indian Engineering. 

Maidstone Town Council has increased the salary of the electrical 
engineer from £791 to £835 per annum, in accordance with the 
salary scale of the Associated Municip. Electrical Engineers. 

Mr. R. Livg, A.M.LE.E., is now engineer-in-charge of the 
municip. electricity department at Simla, in succession to Mr. 
Milne, who resigned the appointment to take up the position “ 
electrical adviser to the Punjab Government. 

Mr. WALTER RUTHERFORD, whose resignation as joint managing 
director of the English Electric Co., Ltd., was recently announced, 
has been ele:ted a director of the Calcutta Tramways Co., iad. 


NEW COMPANIES REGISTERED. 


Emergo Economic Lamp Co., Ltd. (173,880).—Private 
company. Registered March 24th. Capital, £1,000 in £1 shares. To acquire 
the undertaking of the Emergo Co., together with the trade mark “ Emergo,” 
and to carry om -he business of manufacturers of and dealers in electric lamps, 
electric light bulbs and fittings and accessories, engineers, &c. The first 
directors are: H. R. Prosser, Woodstock, Poplar Road, Kings Heath (director, 
Etna Lighting & Heating Co., Ltd.); E. T. Pheils, 92, Newhall Street, 
Birmingham; W. S. Melling, 59, Alcester Road, Moseley, Birmingham; E. T. 
Cruise, Imperial Stores, Wills Street, Smethwick ; H. Denston, 48, Hawkes 
Street, Small Heath, Birmingham. Secretary: H. Denston. Registered 
office : 45, Newhall Street, Birmingham. E 
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Manchester Electrical. Maintenance Co., Ltd. (173,969) .— 
Private company. Registered March 3lst. Capital, £1,000 in £1 shares. To 
carry on the business of electrical, mechanical, and sanitary engineers, &c. 
The first directors ave: W. Fazackerley, 55, Guildford Road, Levenshulme, 
Manchester; D. Foote, 15, Bristowe Street, Droylsden, Manchester; H, Ren- 
shaw, 3, Central Road, Gorton; W. Wolfenden, 12, Mattison Street, Openshaw. 
Registered office: 182, Stockport Road, Ardwick, Manchester. 


Globe & Simpson, Ltd. Gr ,934).—Private company. Re- 
gictered March 29th. Capital, £2 in £1 shares. To take over the business 
of electrical equipment engineers carried on by R. C. Globe and T. W. Globe 
at Burgess Street, Barker's Pool, Sheffield, as “Globe & Simpson.’ The 
first directors are: R. C. Globe, 33, Oxford Street, Rotherham; T. W. Globe, 
43, Oxford Street, Rotherham; S. Higgs, 171, Bagley Road, Sheffield. T. W. 
Globe is permanent, subject to holding £260 shares. Secretary: J. W. 
Collier. Registered office : 32, Burgess Street, Barker's Pool, Sheffield. 

C. T. Briscoe & Son, Ltd. (173,926).—Private company. 
Registered March 29th. Capital, £5,000 in £1 shares. To acquire the business 
carried on at Blackburn as “‘C, T. Briscoe & Son,"’ to adopt an agreement 
with C. T. Briscoe, A. E. Briscoe, and G. H. Officer, and to carry on the 
business of electrical engineers and contractors, &c. The first directors are: 
C. T. Briscoe, Yarlsber, Second Avenue, South Shore, Blackpool, electrical 
engineer; A. E. Briscoe, 16, Strawberry Bank, Blackburn, electrical engineer ; 
G. H. Officer, 48, Lynwood Road, Blackburn, electrical engineer. Solicitor : 
H. A. Smitton, 5, Richmond Terrace, Blackburn. 


Reversible Marine Engines, Ltd. (173,897).—Private 
company. Registered March 24th. Capital, £2,500 in £1 shares. To adopt 
an agreement with R. Brennan and J. O'Connor, to develop and turn to 
account the inventions of the said R. Brennan relating to rotary engines, 
pumps, and the like, and to carry on the business of marine, electrical, 
hydraulic, and mechanical engineers, &c. The first directors are: J. O'Connor, 
530, Izani Road, Bexley Heath, Kent (managing director); R. Brennan, 24, 
Queen's Road, Erith, Kent. Secretary: T. Claremont. Registered office : 
27-28, King William Street, E.C. 

F. Patrick, Ltd. (173,905).—Private company. Regis- 
tered March 24th. Capital, £15,000 in £1 shares. To take over the business 
of an electrical and mechanical engineer and tool maker carried on by F. 
Patrick at Penraevon Place, Meanwood Road, Leeds, as “* F. Patrick.’’ The 
permanent directors are: F. Patrick, 26, Delph Lane, Leeds; T. H. Breed, 
Wood Nook, Meanwood, Leeds. Secretary: A. Hodgkinson. Solicitor. B. B. 
Burrows, Basinghall Square, Leeds. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


R. W. Crabtree & Sons, Ltd.—Charge on various proper- 
ties in Leeds and London (subject to prior charge) and company's undertaking 
and other assets, present and future, including uncalled capital, dated March 
9th, 1921, to secure all moneys due or to become due from company to 
Lloyds Bank. 


Implitico, Ltd.—Return dated December 20th, 1920. 
Capital, £3,000 in £1 shares. All shares taken up. £3,000 paid. Mortgages 
and charges: Nil. 


Vulcan Arc Welding & Transport Co., Ltd.—Debenture 
dated March Ist, 1921, to secure £643, charged on the company's undertaking 
and property, present and future, including uncalled capital. Holder: T. A. 
Norris, 79, Seabank Road, Wallasey. 


CITY NOTES. 


The annual meeting was held on March 


British 3lst at Winchester House, E.C. Mr. A. 
Aluminium Tait, C.B.E., who presided, said that the 
Co., Ltd. trading profit for the year was £373,779, 


an increase of £81,000. That substantial 
increase in profit was undoubtedly a satisfactory one, but the 
year 1920 was an exceptional one, particularly in the motor 
trade, which was a large user of the metal both in ingot and 
manufactured forms. Those conditions applied not only to 
this country, but throughout the world generally. The year 
started with a very strong demand, and he thought it was 
fair to say that, notwithstanding the large increase in the 
production capacity of aluminium in several countries, the 
demand for the first half of the year could not be met. In 
consequence of financial stringency, caused largely by over- 
speculation in all commodities, there was a sudden falling off 
in business in August and September last, and the motor 
trade was placed in a very serious position, owing to the large 
stocks which it was carrying and had on order, and the 
almost wholesale cancellation of contracts for the delivery of 
cars. The Eastern trade, for which there was a very large 
and insistent demand for manufactured metal in the beginning 
of 1920, also fell off in a striking manner towards the end of 
the year. Consequently, although all the works had been 
operated to their full capacity during the whole of the year, 
and a record output obtained, and the sales effected were 
the largest in the history of the company, it was necessary to 
make radical alterations to meet the changed conditions, and 
to prevent accumulation of stocks. Substantial reductions in 
output were made as from the beginning of the year at all 
their production works, and also at their rolling mills, and 
he was afraid that this programme, which necessitated the 
discharge of a considerable number of their employés, could 
not. be: altered until there was a general revival in the in- 
dustry. The company took over all the stocks of aluminium 
in the hands of the Government, and it had been successfully 
disposed of without creating any disturbance in the markets. 
Reductions had heen made in the price of ingot and manu- 
factured metal since’ the beginning of the year in order to 
encourage demand. The immediate future was, however, 
somewhat uncertain, and the industry would necessarily take 


some little time to get back to normal. There were signs that 
the worst period of deprese‘>n might shortly be over, but 
it was essential that they placed themselves in a position to 
meet foreign competition, particularly from Germany, which 
arose largely on account of the present exchange position of 
that country. That could only be done by reduction in costs 
and by greater efficiency in production. A great development 
of the industry lay in the investigation and application of 
suitable alloys in the motor trade and in general engineering, 
apart from uses in certain other industries. There was also 
the development in the electrical industry, where there was 
a large field, but that had been somewhat retarded by the 
war and the inability during that period to supply the demand. 
In domestic utensils there was a large and growing market 
all over the world, particularly in the East.’ It was, there- 
fore, evident that when the present period of depression was 
over, which was to a great extent the result of financial crises 
and high prices, trade should resume its normal progress 
under more healthy conditions, and the field for development 
in their particular industry was, in his opinion, large. It 
was, therefore, necessary to look ahead if they were to par- 
ticipate in that development as and when it arose, and, as 
the industry very largely depended upon the generation of 
electricity at the lowest possible figure, the board had again 
decided to approach Parliament in the hope of obtaining the 
powers which they previously applied for in 1918, and which, 
although they received the approval of the Board of Trade 
and the Ministry of Munitions, could not be proceeded with 
on account of opposition which arose in the House of Lords. 
In order to meet that opposition, which was largely of a local 
character, the scheme had been somewhat altered and im- 
proved, and in consequence, it had now the strong support 
of the local authorities, the public, and the proprietors in- 
terested. He was pleased to say that the Bill had passed its 
second reading in the. House of Commons, and it was hoped 
that the committee stage would be reached next month. If 
an Act was finally obtained, the powers would be granted to 
a statutory company which would, to all intents and purposes. 
be under the auspices of that company. It was not proposed 
that work should be proceeded with until the position of the 
industry and the general conditions of finance justified it. 
Considerable time would be given under the Act, if it, was 
granted, before it was necessary to proceed with the work, 
and, in any event, there was no intention of the board to 
invest any large portion of the company’s resources in the 
scheme without the consent of the shareholders. It was, 
however, important to the company that this large water 
power, located so near to their existing works at Kinlochleven. 
should be obtained for the industry, and for the development 
of other local industries which it was hoped might be estab- 
lished in the district. As to the Orsiéres power scheme in 
Switzerland, certain further work had been carried out, and 
the construction of the tunnels, intakes, and penstock had 
now been practically completed. Owing, however. to the 
present uncertainty, it was not proposed to proceed further 
with the work in the meantime, and that delay would probably 
be of benefit to the company, as it was reasonable to assume 
that the cost of pipe lines and the erection and equipment 
of the power house and factory could be carried out at con- 
siderably lower cost later on. Having gone through the 
figures in the balance sheet, the chairman said it was satis- 
factory that thev had been able to pay a dividend of 10 per 
cent. upon the increased amount of capital while maintaining 
the appropriations to depreciation and reserve accounts at 
practically the same figure. The liquid resources of the com- 
pany showed that it was in a strong position. although the 
industry, in common with nearly every other industry in the 
country, was passing through a period of acute depression. 
Tindoubtedlv that period had to be encountered sooner or 
later, and it was probably better that it should happen now, 
so that there might be 4 quicker return to normal conditions 
and real value. Tt was a healthy if uncomfortable process, 
and one which the companv could face with equanimity. 
Althouch the immediate conditions were unsatisfactory, there 
were signs that the worst period was passed, and he honed 
it would not be very long before there was a distinct revival 
in the industrv. 

Tiieut.-Col. S. H. Pollen, C.M.G., seconded the motion, 
which was adopted without discussion. 


The directors report that the profit avail- 

Metropolitan- able for the vear 1920, including the 
Vickers Elec- balance of £51,089 brought forward, 
trical Co., Ltd. amounts. after vroviding for taxation. 
to £359,580, which has been appropriated 

as follows: To special depreciation of nlant, machinery, &c.. 
£35.000: general reserve, £100,000; dividend on preference and 
ordinary shares at 8 per cent. and 12} per cent. respectively, 
less income tax, £165.756; balance carried forward, £58,824. 
Notwithstanding the difficulties attendant on production dur- 
ing the period covered bv the accounts, the directors are 
pleased to be able to present an improved position as compared 
with the previous vear. During the vear 32,866 vreference 
shares have been converted at various dates into 45.732 ordi- 
nary shares, and an apnvlication for a quotation of the latter is 
now before the Stock Exchange, as henceforth they are in_ all 
respects identical with ‘the ordinary shares now quoted. The 
total conversions to December 31st. 1990. amount to 42,952 
preference shares ‘into 85,904 ordinary shares. The. option of 
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conversion expires on April 14th next. The directors announce 
ine resignation of Sir b. VY. tuley, and they have elected Sir 
francis H. Barker to the vacant position of vice-chairman. 
bir Vincent Caillard, D.1.., has been appointed on the board. 


The annual meeting was held at Man- 
British Engine chester on Apru Ist. The chairman (Mr. 
soiler and K. C. Longridge) said that the volume of 


riectrical Husiness undertaken lust year exceeded all 
iusurance previous figures. Lhe premiums and fees 
Ltd. amounted to £290,1/9%, against £208,970 


in 1919, and it was gratitying to find 
that the growth was well spread as between insurances on elec- 
trical plant, boilers, engines, lifts, cranes, and special imspec- 
tion work. ihe race between premiums, and claims and 
expenses had continued unabated, and expenditure had pro- 
gressed more rapidly than the receipts, with the disappomting 
result that for the sixth year im succession there had been 
a shrinkage in the ratio of trading prolit, which had fallen 
trom 15.9 per cent. in 1914 to 4.5 per cent. in 1920, as would 
be seen from the following figures: Premiums and fees, 19/4, 
£114,465; 1920, £290,709. Claims, expenses, and provision 
for unexpired liability, 1914, £94,933; 1920, £276,515. Trading 
profit, 1yi4, £17,582; 1920, £13,954. Ratio to income trom 
premiums and fees, 114, 15.5 per cent.; 1920, 4.8 per cent. 
the company’s charges had necessary been increased with 
a view to recovering the enhanced working costs, but the 
company had been resolutely opposed to fixing rates ol pre 
mium which would yield undue profit. kxamining more 
closely the reasons leading to the expenditure exceeding anti- 
cipations, the chairman stated that m the early part of last 
year wages were raised substantially in various engimeering 
trades, thus further advancing the cost of repairs, Whilst the 
cost of additional remuneration to the company’s own stall 
had been substantial. Other causes had also contriuted to 
# continuance of the adverse experie nce of recent years. For 
example, during the war the rationing of metal and other 
difticulties and delays .experienced in obtainmy new_ boilers 
resulted in many discarded boilers being repaired and brought 
into use again. For the same reasons many other boilers 
which owners normally would have replaced during the past 
few years had been kept in use. In other classes of plant, 
particulariy engines, the company had also been affected by 
the pressure of economic conditions upon plant owners. Dur- 
ing the year there had been some particularly heavy losses 
caused through the breakdown of large generating machines 
in public electricity supply stations, sometimes at the steam 
end and sometimes at the electrical end. There was a readier 
«lisposition on the part of public authorities to insure aguinst 
such losses. This no doubt reflected the stringent financial 
situation and recognition of the fact that repairs to such 
machines—which, to a large extent, must necessarily be paid 
for at overtime rates—cost three or four times as much as 
in pre-war days. The continued expansion in the use of 
electrical machines—in the insurance of which the company 
specialised—had led them to arrange for the company’s 
Scottish electrical business to be controlled from Glasgow, 
and a large portion of their Scottish clientéle had expressed 
appreciation of the change as it operated in favour of prompt 
and efficient handling and supervision of repairs, which is 
of the utmost value to a plant owner. Similar arrangements 
were made in London a few years ago for handimg the 
electrical business in the South of England. In both Glasgow 
and London, as well as in Manchester and Birmingham, their 
subsidiary company, British Electrical Repairs, Ltd., had 
large workshops for carrying out repairs to electrical machines, 
und the operations of that company were giving satisfaction 
to clients by reason of the promptitude with which repair 
work was executed. 
Mr. John Graham Stewart (chairman) 
Stewarts presided over the thirty-first ordinary gene- 
and Lloyds. ral meeting, held in Glasgow on March 
3lst. In moving the adoption of the report 
and accounts, the chairman said that a period of depression 
was being faced, but full preparations had been made. The 
strong position of the company was due to the practice they 
had pursued of putting aside a liberal proportion of each 
year’s earnings for development purposes and reserve. The 
directors deprecated violently fluctuating dividends, and their 
policy had been to pay dividends in a conservative manner, 
which had strengthened the finances of the company. The 
absorption of the business of Alfred Hickmans had _ been 
carried out successfully. All the shares had been acquired 
with the exception of 745 £1 ordinary shares. The report 
and accounts were adopted unanimously. At an extraordinary 
meeting held subsequently the revision of the articles of 
ussociation was approved. 


The annual meeting was held at New- 

Waste Heat and castle-on-I'yne on March 3l1st. Mr. E. 
Gas Electrical Tloyd Pease presided, and said that the 
Generating capital expenditure ‘during the year had 
Stations, Ltd. been £25.739, of which £23,973 was in re- 
spect of the new power station at Horden. 

This station was now completed, but the period of construction 
had been excessively long, and had, naturally, proved exceed- 
ingly expensive, as there had been interest to pay on the outlay 
of about £76,000, while there had been no revenue. With the 
severe depression in the coal and iron trades they could not 
look for full output at present. He drew attention to the fact 


that their reserve and redemption accounts had been increased 
by £16,854. ‘The profits for the year amounted to £34,439, 
Which was £5,187 less than in the previous year, due in part to 
the large interest charge on capital expenditure at both Horden 
and Weardale, and in part to the higher costs at the latter 
station. Had the new gas engine there been in continuous 
operation the increased output obtained by this more efficient 
plant would have compensated for those extra costs, but their 
aifficulties in getting this plant satisfactorily completed con- 
tinued through the year. in the aggregate the output from 
the company’s stations had been maintained, so that the whole 
diminution in the profits for the year was accounted for in 
the way indicated. The total output, however, was still below 
the pre-war figures by some 20 per cent., and if it could be 
brought up to that total the effect on the company’s accounts 
would be considerable. So far as the current year was con- 
cerned, the trade depression, he was afraid, would affect the 
amount of waste heat and gas delivered to their stations, al- 
though, so far, only one station showed any reduction. 


Mr. P. C. N. Peddar, presiding at the 
annual meeting of the above company, held 
ut Stowmarket on March 29th, said that 
the directors were recommending a divi- 
dend of 9 per cent. on the ordinary shares and 18 per cent. 
on the workmen’s shares, less income tax. This was the 
largest dividend so far proposed on the ordinary shares, but 
as the ordinary shareholders had received a 25 per cent. bonus 
distribution, it really represented 114 per cent. dividend to 
the shareholders at September, 1919. The revenue for the 
12 months ending December 3lst last was 50 per cent. more 
than for the previous year. This rapid growth of the business 
was conclusive evidence that. the efforts of the company in 
the supply of cheap electricity in rural areas had been financi- 
ally successful, and were appreciated by the inhabitants. In 
Braintree the Council had entered into an agreement giving 
the company increased facilities for working. The invitations 
from other towns for the company to extend its beneficial 
influence to them warranted the directors in immediately 
making a further issue of capital. 

The list of subscriptions to the issue of 50,000 ordinary 
shares of £1 each at par will close on or before April 15th. 


East Anglian 
Electricity, Ltd. 


Stock Exchange Notices.—The undermentioned securities 
have been ordered to be quoted officially :— 

Armstrong (Sir W. G.), Whitworth & Co.—£2,000,000 six 
and a-half per cent. second debenture stock. 

Consolidated Gas, Electric Light and Power Co. of Balti- 
more.—$222,9U0 capital stock in shares of $100 each. 

Midland Electric Corporation for Power Distribution.— 
280,000 ordinary shares of £1 each, fully paid, Nos. 1 to 
280,000. 

Westminster Electric Supply Corporation.~—1,170 ordinary 
shares of £5 each, fully paid, Nos. 350,055 to 351,224. 

Western Telegraph Co.—103,965 shares of £10 each, fully 
paid, Nos. 207,981 to 311,895. 

Application has been made to the Committee to allow the 
undermentioned to be ofticially quoted :— 

Hastings & District Electric Tramways Co.—£104,450 44 per 
cent. debenture stock. 

Lanarkshire Tramways Co.—373,750 shares of a each, fully 
paid (Nos. 1 to 373,750). 


Spain.—The Sociedad Productora de Fuerzas Motrices, 
which was formed for the purpose of constructing and exploit- 
ing waterfalls in the Catalonian Pyrenees for the production 
of electrical power on a large scale, is issuing 10,000 bonds 
of 500 pesetas each, bearing interest at the rate of 7 per cent., 
redeemable at graduated premiums within 40 years from 1922 
The rate of issue is 98 per cent. The funds thus obtained will 
be devoted mainly to the extension of the works at the Pobla 
de Segur fall and the termination of those at the Cledes fall. 
These two falls are expected to increase the company’s receipts 
by at least 2,000,000 pesetas.—Reuter’s Trade Service, Madrid. 


Slough & Datchet Electric Supply Co., Ltd.—New capital 
expenditure during 1920 £10,941, chiefly for cable extensions 
to Slough, Farnham, and Stoke. The lamps pe motors con 
nected during 1920 were 53,793, against 43,355 for 1919. Units 
sold 2,225,331 for er against 1,571,338 in 1919. Revenue for 
1920 £26,664, as against £15, 714 in the previous year. Net 
profit £7,797, to and reserve £3,000. Dividend 
4 per cent., less tax. £2,717 carried forward. 


Companies to be struck off the Register.—The following 
companies are to be struck off the register unless cause 16 
shown to the contrary within three months :— 

Colston Electrical Works, Ltd. 

Globe Associated Cable & Telegraphic Services, Ltd. 

Stolz Electrophone Co. (1913), Ltd. 


Anglo-American Telegraph Co., Ltd.—Interim dividend 
for the quarter March 3lst, 192], of 15s. per cent. on 
ordinary stock and 30s. per cent. on the preferred stock, less 
tax. 

Isle of Wight Electric Light & Power Co., Ltd.—Divi- 
dend of 5 per cent. on the 2 ane shares for the year 
ending A 30th, 1918. £2,500 to reserve. £6,000 to reserve. 
Carrying forward £556. 
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Canadian General Electric Co., Ltd.—The report for the 
year ended December 31st last, which was submitted to a 
meeting of shareholders in Toronto on March 2st, shows a 
profit of $2,213,731, of which depreciation and interest absorb 
3857,042, leaving a net balance of $1,356,689. The payment 
of dividends (8 per cent., and a bonus of 2 per cent. on com- 
mon stock, and / per cent. on preference stock) took $1,0i4,114, 
leaving a surplus for the year of $342,575. This, with un- 
divided profits from the previous period, $436,097, and reserve, 
$5,000,000, makes a surplus, shown in the balance sheet, cf 
$5,778,672. ‘The report states that the growth of the com- 
pany’s business continued at a greater rate, and uncompleted 
contracts at the end of the year amounted to over 7} million 
dollars. ‘the gross profit represents an increase of $595,700 
upon that of 1919, and the dividends are correspondingly 
larger, being 10 per cent. (including bonus), against 8 per 
cent. It is proposed to capitalise a part of the reserve in the 
form of a stock. dividend of 20 per cent. to the holders of 
common stock. 


Egham & Staines Electricity Co., Ltd.—Mr. Samuel 
Spencer (chairman) presided over the annual general meeting 
held on March 2lIst. It was announced that the accounts 
showed a profit of £4,309. Of this £1,093 was transferred 
to reserve, and after payment of interest on loan capital there 
remained a balance of £1,276 for dividends, The directors 
recommended the payment of arrears of dividend on the 5 per 
cent. preference shares from the date of incorporation to 
December 31st, 1912, a dividend of 7} per cent. on the pre- 
ference shares for the last six months of 1920, and of 74 per 
cent. for the year on the ordinary shares, by the allotment of 
ordinary shares. This method of increasing the capitalisation 
of the company was agreed to. 


Paramatta Electric Supply Co., Ltd.—At a meeting of 
shareholders held recently in Paramatta, the chairman, Mr. 
J. Shorter, submitted, on behalf of the directors, a scheme of 
reconstruction in order to allow of an increase of the capital 
from £20,000 to £60,000, which has become necessary for 
carrying out certain contracts and various extensions. The 
directors recommend the liquidation of the present company, 
the appointment of Mr. W. E. Cullam as liquidator, and the 
sale, on terms submitted, of the present company to a proposed 
new one. These proposals were unanimously adopted.— 
Sydney Evening News. 


Windsor Electrical Installation Co., Ltd.—During 1920 
load equivalent to 3,193 30-W lamps was connected, making 
a total of 70,098. New capital expenditure £1,899. Profit, 
including £696 brought forward, £7,108. Debenture and other 
interest £636, 5 per cent. preference dividend £824, deprecia- 
tion, reserve and renewal fund £2,500, directors’ fees (free of 
iax) £350. Dividend on ordinary shares 3} per cent., less 
tax, £1,574 carried forward. Mr. H. R. de Salis has retired 
from the directorate. Mr. H. L. Prior, who resigned his 
seat in 1919 on account of ill-health, has consented to rejoin 
the board. 


Bromley (Kent) Electric Light & Power Co., Ltd.— 
During the year 1920 the connections increased from 5,111 to 
5,479 kW. The gross profit was £12,611, against £10,479 in 
1919. After meeting debenture interest, &c., and adding 
£1,445 brought forward. there is a balance of £11.045, out of 
which a dividend of 6 per cent. is to be paid, £1,230 is to he 
placed to renewal reserve. £4,000 to general reserve account, 
and £1,314 carried forward. 


Ramsgate & District Electric Supply Ce., Ltd.—Profit 
£5,356, as against £4,247 for the previous year. After deduct- 
ing interest on outstanding accounts due to contractors (£1,536) 
and adding £857 brought forward, the balance is £4,677. 
— 10 per cent.; £2,200 to reserve; £477 carried for- 
ward. 


Llanelly & District Electric Lighting & Traction Co., Ltd. 
—Profit for the year 1920. including £3,016 brought forward. 
£18,991. T.oan and debenture interest absorbed £6,069: £1,162 
has been placed to debenture stock redemption; £2,500 to 
general reserve. Dividend 7 ner cent. (less tax) on the ordi- 
nary shares, carrying forward £1,341. 


STOCKS AND SHARES. 


ToESDAY EVENING. 


It would be refreshing were ene able to keen out of any 
article dealing with stocks and shares. or industry of any 
kind. a reference this week to the position caused bv the coal 
‘topnage and the threatened other strikes. Mr. Hodges, in a 
sensible letter to the Times last week. complained that there 
‘vas an appalling amount of publie indifference to the gravity 
of the situation. but verhans he did not grasn the true senti- 
ment of the public. which is simply that we are ell thoroughly 
fed-up with a crisis which appears to have so little gennine 
eround for its development on the part of the miners. Stock 
Exchance and other business is brought to something like a 
standstill, and with industry on every side held ‘up by the 


labour troubles, with unemployment increasing and mutterings 
of further trouble in the air, it is only natural that investors 
should prefer to look on rather than to utilise capital in the 
way of investment. Meanwhile, those who are obliged to part 
with their securities in order to satisfy the rapacious tax- 
gatherer, or the more modest cravings of household require- 
ments, find that only by sharp sacrifice can shares be sold at 
the present time in the great majority of cases. 

However, there is a prospect of an immediate reduction in 
the Bank Rate, and in the labour world, the mere fact of 
things having drifted into such a serious state, argues that as 
they cannot become much worse, so the time for their ameliora- 
tion may be nearer than we expect. Therefore the Stock 
Exchange is taking a philosophical view of the prevailing situa- 
tion, and Lord Derby’s proposal led to a greatly improved tone 
in the markets. 

Electricity supply shares are keeping up without a tremor. 
Some depreciation has already occurred amongst gas stocks, 
although the decline has been of no great consequence. Gossip 
has it that the electrical undertakings are well supplied with 
coal, and can carry on without difficulty for some weeks. The 
introduction of *‘ Summer time ’’ this year is a relief rather 
than a disability, and the recent dividend announcements from 
the electricity supply companies have been sufliciently good to 
encourage holders to retain shares which pay handsomely at 
the present levels. 

The annual report of the American Telephone & Telegraph 
Company is always interesting from the comparison which it 
affords between the United States methods and those of this 
country. The company has a vast capital, considerably over 
1,000 million dollars, and controls telegraph and telephone sys- 
tems in a remarkable manner through the operation of a central 
organisation, in conjunction with which is worked the Western 
Electric Company, a manufacturing subsidiary to the parent 
concern. The dividend for last vear is raised from 8 per cent. 
to 9 per cent., and the profits of the company have been multi- 
plied by ten within the last two decades. The American Tele- 
phone and Telegraph Company is taking a close and practical 
interest in wireless telegraphy, nor is the corporation afraid of 
spending money on experimental! and research work. We hear 
protests in this country against telephone charges in America, 
but the financial showing made by our official department for 
telephone and telegraph work shows up pitifully against the 
profits made by the American concern. 

The increased telephone rates have come into operation 
during the past week in respect of the services in this coun- 
try. Rates for trunk calls have increased materially. This 
is another blow to Stock Exchange business. One reduction 
is announced, that namely from London to Dublin, but con- 
sidering the state of Ireland at the present time, and the 
volume of orders in stocks and shares which emanates from 
the distressful isle, there is something almost ironical in this 
change in the downward direction. 

Amid no little excitement, Metropolitan Railway Con- 
solidated stock rose from 24 to 264 the other day, on a rumour 
to the effect that the company was to be completely absorbed 
by the Underground Electric Railways of London. The 
possibility of this proving true led to a good deal of buying. 
The Underground company. however, denied the rumour, 
with the consequence that Metropolitan Consolidated fell back 
to 223. leaving the stock 14 down on the week. Concurrently 
with the jumn in “ Mets..”’ Underground Electric Income 
Bonds rose to 724, from which there was also a sharp reaction 
to 67} on the contradiction just mentioned. The ordinary. 
however, are } up. and the 1s. shares are 6d. higher at 2 and 
6s. respectively. Districts keep tolerably steadv, and in cer- 
tain circles of the Stock Exchange there is talk of a possible 
dividend on the stock in 1922. If this should mature, it will 
be the first distribution that District stockholders have re- 
ceived on their ordinary capital for forty years. Metropolitan 
Electric Tramways 4} per cent. first debenture stock has 
gained 3 points at 60}. 

Changes amongst electricity supply shares are mostlv 
eaused by the marking of various shares ex dividend. 
Brompton’s and St. Tames’s have both gone hack to 6 xd, 
which brings the vield once more to the round 10 ner cent. on 
the money. Chelseas nay the same rate, and Westminsters 
return 9} per cent.. Charing Cross ordinary just over 10}. 
Preference shares continue to be in demand. As illustratine 
the way in which monev is still on the look-out for sownd 
investments. it is interestine to notice the success cf the City 
of Auckland 63 per cent. Electrical Tndertaking Fixtensions 
Toan. Of this. there was half-a-millien sterling in deben- 
tures offered at par. with the principal and interest uncon- 
ditionally guaranteed hy the Gevernment of New Zealand. 
Tha money was wanted to provide funds for the extension of 
and addition to the present municinal undertaking. and sub- 
iect to existing loans, the new lean is a 4irect obligation of 
the citv. The issue was nromptly subscribed. end the lists 
closed in advance of the day set. It is exnected that when 
the market starts in the debentures, there will be a premium 
of sbont 1 per cent 

The City of Tandon Flectric 8 ver cert. preference issne of 
207,000 shares of £1 each. ard alse 4.050 shores of 
£1 each, have beer underwritten this week. The vreference 
will he offered a+ We. and the ordinarv at 9s. 6d. As the 
Central Electric debenture issue woe urderwritten a week or 
so earlier. enrinsity waits upon which of the two prospectuses 
will be published first. 
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Cable stocks and shares show a fair degree of firmness, 
having regard to the conditions of the times. Globe ordinary 
are § up at 153, while Westerns have recovered half of their 
5s. dividend and are quoted at 16. Eastern ordinary at 160 
is 4 lower. Marconi’s have been over 2, but reverted to 
38s. 9d. Lively interest canvasses the possibilities of the next 
dividend, reference to which was. made. here last week. A 
rise of 30s. to 22 in Great Northerns makes pleasant 
chronicling in days. of depression such as these. Telegraph 
Constructions have eased off to 204. 

Amongst the foreign stocks, British Columbia preference is 
a point lower, and. Mexico Tramway Fives have gone back to 
36. On the other hand, Mexican Light and Power Firsts are 
better at 60, although there is no news from Mexico to cause 
movements one way or the other. Para Electric preference 
drooped to 9s. 

Metropolitan-Vickers preference at 1} have lost $ of the 
sharp gain they. acquired on the satisfactory dividend 
announcement. The ordinary are also a little lower at 18s. 9d. 
Siemens receded to 20s., English Electrics to ls., and Edisons 
marked down to 9s. Henley’s at 1 5/16 and British Insulated 
at 19/16 are both ex dividend; the latter shares show recovery 
of the dividend and 1/16 in addition. Rubber shares are 
weak, the price of the raw stuff having gone back to 104d. a 
pound. Owing to the coal strike, Vickers and other arma- 
ment shares have also given way. Upon Lord Derby's pro- 
posal that the Government should continue the coal control 
for another month, so that full discussion of the situation 
could be entered into by all sides, a part of the previous 
flatness was wiped out in many markets. 


SHARE LIST OF ELECTRICAL COMPANIES, 


Home Exvectricity Companizs. 


Dividend 
1919. 1920. Riseorfall. p.c.' 
Brompton oe oe 12 12 6xd #210 0 0 
Oharing Cross Ord 8 10 6 6 
do. do. do, 44 Pret, 44 44 888 
Chel: ee 6 6xd 10 00 
City of London 18 23/9xd 1116 0 
io. do, 6percent. Pref... 6 6 18/-xd +6d 13 4 
County of on .. ee 8 8 Texd + 10 910 
do. do.6 percent. Pref, 6 6 &xd -_ 710 0 
Kensington Ordinary 9 4ixd 1018 2 
London Blectric .. . ° 1 710 0 
do. do, 6percent.Pref,.. 6 6 1018 2 
James’ and Pat Mall... 12 12 8 100 
6 « f4xd 9 210 
South Metropolitan ‘Pret... ? lope 81710 
Westminster Ordinary .. 915 2 
TELEGRAPHS AND TELEPHONES. 
Anglo-Am, Tel. Pref 6 - ana 1 9 8 
do. Det, ih 153 9 8 6 
Chile Telephone ees 6 af 668 
Ouba Sub. Ord. oe "10 16 4 
Bastern Extension .. oe oe 10 10 16 —3 6650 
Bastern Tel, Ord. .. ee ee 8 10 160 +a 660 
Tel.andT.Ord. .. 8 10 6 60 
f, ee oe 6 618 4 
Great Northern Tei. ~<a 22 +14 1000 
Indo-European eo ee 668 
Oriental Telephone Ord, .. 10 12 6 9 7 
United R. Plate Tel. a 8 "610 8 
West India and Panama .. .. Nil Nil 
Western Telegraph... .. 10 xd +3 665 0 
Home Rats, 
1919 1920 
Ord, Assented .. 4 th, 0 
etropo: tan ee + 384 
Ordinary + il 
do. “A” Nil Nil 6/- +td Nil 
do, do. Income .. a a 674 4 216 0 
Foreicn Trams, &c, 
lo-Arg. Trams, First Pref 10 9 6 
do. @ndPref. .. Nil Wi Nil 
ae. do. 6% Deb. .. 5 880 
Brasil Tractions .. Nil Nil Nil 
British Columbia Elec. Rly. Pice, 5 5 55 — 9 110 
do. do. Preferred 34 5 "e814 0 
do. do. Deferred N 8 61 *11 17 6 
do. do. Deb. 710 8 
Mexico Trams 5 per cent. Bonds. Ni Nil 
do. 6 percent. Bonds.. Nil Nil 21 Nil 
Mexican Light Common .. - Nil Nil - Nil 
do, Pref, oe oe il Nil 18 _ Nil 
Se. eo Nil Nil 60 +1 Nil 
MANUFACTURING CoMPANIES, 
Baboock Wilcox .. . 6 64 
British Aluminium | 17/6 8 6 
British Insulated Ord. .. 19 16 912 0 
Callenders oe 16 1018 a 
64 64 64 1 = 7 8 7 
do. do. 6percéent. Deb, .. 5 5 10 7 210 
Electric Construction ee 10 15/9 1214 0 
English Electric oe 8 — 6d. 
Do. oe 6 18/-xd 948 
Gen. Elec. Pref. .. 6h 18/6 7106 
do, 10 10 14 te *8 18 0 
Met.-Vickers Pref, .. a: 8 92 10 
Siemens Ord... oe oe oe 10 10 1 4a 
Con, ee 20 20 20} - 18 8 


MARKET QUOTATIONS, | 


It should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only genera’, 
and they mag Vary vo ait ether 


Tuesday, April 5th. 


| Latest 
CHEMICALS, &c. Price. 
a Acid, Oxalic .., per lb. 10d. 4d. ine, 
Ammoniac per ton on os 
Ammonia, uriate (iarge Sem ” on 
a Borax soo ” £34 
aCopperfulphate £34 £1 deo. 
a Po , Chlorate 64d. 
@ Su Der 
a Sulphur, Sublimed Flowers ” 
a £18 
a Soda, Chlorate we 
@ Sodium per lb, 
METALS, &c. 
Babbitt’s Metal Ingots ton| £800 pa 
Brass (rolled metal” to 12” besié) 44. deo. 
¢ Tubes (solid drawn)... 113 to 1/2 
c Wire, basis ove 1igd. 4d. dee. 
Copper Tubes (solid drawn) |, 
» Bars (best selected) per ton £2 ino. 
Bars” £73 10s tie. ine 
d w Sheets #145 £2 inc 
Wire Rods., £89 10s. » ine. 
d ” ” H.C, Wire.. per Ligd. 4d. inc 
a German Silver Wire ” 2/9 ot 
Gutta-percha, fine ... qn, | ” 14/- to 
A india-rubber, Parafine ... 103d. id. dec. 
i Iron Pig (Cleveland Warrants) |. per ton Nom. =. 
14, Wire, galv. No.8, P.O. qual. 5, £45 
Lead, English Pig £21 1s. 25s. ino, 
Mercury per bot, £12 10 to £12 15 
Mica (in original cases) small .., lb. | 4d. to 4j- 
@ » ” ” aes " | eee 
Pp or Bronze, plain castings » | om 
P bars and rods | 2/1 to 2/6 
» rolled strip & sheet | 2/2 to 2/7 
r Magnet,inbars ... 18 
n Tin, (English) perton to £151 £8 dec, 
n_,, Wire,Nos.ltol6 perlb. 4/- 
p White Anti-friction Metals Perton| £7840 £800 odd 
G. Boor & Co, 
James 
¢ Thos. Bolton & Sons, Ld, Edward Tila Co. 
d Frederick Smith & Co, i Bolling & Lowe, se 
e F. Wiggins & Sons. { Richard Johnson & Nephew, Lad 
Ormiston & Sona, 


f India-Kubber, and P, 
Telegraph orks 
rW. F, Dennis & Co, 


Synchronised d.c. Motors,—The Electrica! World describes 


how d.c. motors employed in a paper mill are made to 
operate at the same relative speeds under varying loads by 
coupling them with smaller synchronous motors connected 
in parallel. When the speed of a direct-current motor tends 
to drop the synchronous motor holds it up. This drive con- 
sists of one unit for each section of the paper machine. Each 
unit consists of a d.c. motor and a synchronous motor of about 
20 per cent. of the rating of the d.c. motor, the synchronous 
motor being coupled with the d.c. motor through a reduction 
gear and a belt running on a pair of slightly tapered cones, 
which permit of a total range in speed of 12 per cent. The 
motors and cones are mounted On a common base and directly 
connected to one section of the paper machine. All of these 
synchronous motors are connected to a common bus not. tied 
to any other line.. They are excited from an exciter bus. The 
d.c. motors are all started from one central remote-control 
panel. The synchronous motors are started at the same time 
by the belts and gears. Since they are all connected to the 
same bus they will start and run in synchronism. 

Under actual operation any change in the load on a parti- 
cular section caused by changing the weights or otherwise alter- 
ing conditions will be absorbed by the synchronous machine. If 
the load increases, the machine will act as a motor on that 
particular section and draw its. power, from the remaining 
synchronous machines, which will immediately act as gene- 
rators and distribute the load over the entire drive. If the 
load decreases, the synchronous machine will act as a generator 
and supply power to the remaining synchronous machines, 
which then act as motors. Any change in load on any section 
is therefore distributed over the whole motor equipment, and 
may change. the speed of the paper machine as a whole but 
cannot cause any change in the relative speeds of the various 
sections. 

So long as any synchronous machine operates within its 
rating either as a motor or as a generator it will not be neces- 
sary to make any adjustments, but if the indicating watt- 
meter in the synchronous machine circuit- shows too muc 
power it may be easily -brought back. to,zero by: faraing. the 
rheostat in the direct-current motor field. , 
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THE LABOUR SITUATION AS IT AFFECTS THE ELECTRICITY SUPPLY INDUSTRY. 
By T. W. COLE (Joint Secretary, Home Counties Industrial Council). 


(Continued from p. 126.) 


Ixy the previous article I referred to the increasingly 
coherent organisation of the trade unions and the ten- 
dency towards industrial unionism, meaning by this 
term the case where one union covers the whole of an 
industry as contrasted with the case now usual where 
« dozen or so craft unions each have members in the 
same industry. I claimed that this had a sociological 
as well as an industrial significance. This brings us to 
the next consideration, namely, the definite political 
programmes which seek to realise themselves in and 
through industry. Broadly, these various programunes 
are covered by the one general term “‘ socialism.’’ This 
term is used to cover a wide variety of political schemes, 
ranging from a diluted kind of Government control up 
to complete State ownership of everything and State 
direction of pretty well the whole of life, and it includes 
u number of intermediate hybrid kinds evolved more 
or less as by-products. The typical forms may be classed 
us State Socialism, Guild Socialism, Syndicalism, and 
Anarchism. There is practically only one of these forms 
that immediately concerns the electricity supply in- 
dustry, and that is Guild Socialism ; but it may be well, 
for clearness, to define roughly the tendencies of the 
whole four. 

State Socialism is the original and classic form of 
socialism wherein the ‘* State’’ itself functions as a 
fairy godmother, owning everything for the common 
good, and ministering to everyone’s needs as they sever- 
ally require or deserve or earn (according to the par- 
ticular scheme under consideration at the moment). 
The experience of the war exercised a profoundly modi- 
fying influence on State Socialism. This ‘‘ State”’ 
ordering of life, even in the limited manner which ob- 
tained during the war, disposed of any “‘ fairy god- 
mother ’’ illusion. The workman found that to change 
the capitalist employer for the State employer was of 
very doubtful benefit. Hence, through this and other 
prior influences, a most material modification crept 
into the schemes, and at length Guild Socialism emerged 
fully fledged. In this form of socialism there is still 
State ownership of ‘‘ capital,’’ and all that “‘ capital ’’ 
stands for or involves, but each industry is managed, 
run, controlled, and all else, by the workers. This same 
dislike of an autocratic State, however, had many years 
before also found expression among ‘‘ socialists’’ in 
the evolving of syndicalism. In this variety of socialism 
the workers both own the capital and manage and run 
the whole show—the ‘‘ State ’’ being consigned to limbo 
so far as industry is concerned as frankly as was the 
capitalist. Guild Socialism is, therefore, as it were, a 
hybrid or half-way house between State Socialism and 
syndicalism. Anarchism, the last of the well-defined 
forms, is too theoretical a system to warrant considera- 
tion, and by its nature too incoherent ever to become a 
social force—its final logical expression being, as the 
term most fitly explains, nihilism. 

Now trade unionism, as such, as a whole, is very far 
indeed from being wedded to any form of socialisin. 
At most it only coquettes with it; it may flirt, indeed, 
with it to the extent perhaps of almost compromising 
itself, but it still remains well outside the permanent 
partnership of a marital union. In a_ word, trade 
unions fight shy somewhat of the ‘‘ State ’’ in any of its 
manifestations, appreciating dimly that when once even 
a socialistic state became all-powerful, the trade unions 
would manifestly tend to become very ‘‘ small beer ”’ 
indeed. Of course, in a general and vague sort of way, 
the trade unionists often indulge in phrase-mongering 
wherein the “‘ State ’’ is set off as ‘an alternative to the 
iniquitous capitalist, but by this they by no means 
intend to commit themselves to all the implications of 
State Socialism. Coming to the other two forms, Svn- 
dicialism has no hold, in so far as directing any policy 
is concerned, and is indubitably a dwindling’ factor, 


while anarchism is altogether outside the field of prac- 
tical politics. Moreover, these three forms of socialism 
do not touch industry directly, but aim at altering the 
political machinery of the country, that is, they work 
trom the top, not from the bottom, through industry. 
But when we come to Guild Socialism, this works 
through industry, and we have here a force whose in- 
cidence on trade unionism may possibly, in time, be 
very considerable indeed, and which is particularly in- 
teresting in connection with the ambitions of the Elec- 
trical Trades Union. 

Guild Socialism frankly leaves the political machinery 
almost alone, and sets out to revolutionise society in 
and through industry. In other words, it seeks to 
realise its social scheme by means of trade unions. The 
furtherance of Guild Socialism, indeed, depends en- 
tirely, so far as one can see, upon the capture of the 
trade unions. But for the purposes of Guild Socialism 
the unions must be reorganised as industrial unions. 
Now since industrial unions are obviously more power- 
ful than craft unions, this initial part of the pro- 
gramme of Guild Socialism is much in harmony with 
the immediate ambitions of the leading or dominant 
trade unions, and organisation of the union on an in- 
dustrial basis is, as we have mentioned, the declared 
policy of the E.T.U. This reorganised machinery opens 
the way for the next step that Guild Socialism urges, 
viz., ‘‘ encroaching control’’ by the employés in the 
several industries, which again is a proposal en- 
tirely in accord with the trade union programme. 
1 do not mean, of course, for an instant that 
the Electrical Trades Union: or any other union has 
consciously formulated its policy on the lines of Guild 
Socialism—far from it. 1 dare say many even of its 
leaders know little of it, and care less. The union is 
merely developing itself in its own interests as a trade 
union, in fact doing what anyone with brains would 
do in its place who wanted to make his union ‘* Cock 
of the walk ’’! But, none the less, the coincidence with 
the programme of Guild Socialism is worth considering. 
Another feature I might mention in this connection is 
the insistence that Guild Socialists place on the neces- 
sity of not only the workmen, but the technical, clerical, 
and supervisory grades being included in the ‘‘ workers’ 
union.’’ Here again the recent emergency of the 
Electrical Power Engineers’ Association as a solid re- 
presentative union covering the upper technical staff 
is of special significance, especially in view o1 its 
understanding ’’ for purposes of offence and defence 
with the other unions. In a word, there is already in 
the electricity supply industry very nearly a complete 
organisation of the HO tt side, that is, one fragment 
of the Guild Socialist’s dream. All this, however, has 
‘“happened,’’ but not designedly. 

The obvious retort to the foregoing is: If it is only 
an accidental coincidence, what does it matter? This 
brings us to the fact that all theoretical ideas sooner 
or later, unless inhibited, work themselves out in prac- 
tice. Now the present state of unionism in the elec- 
tricity supply industry is indisputably fertile ground, 
unless my previous contentions are wrong, for the 
seeds of Guild Socialism. It will be urged, perhaps, that 
it is a far ery before we could get to any possible even 
remote approximation of Guild Socialism. | agree ; but 
there are in the dogmas of Guild Socialism certain lines 
of thought which are immediately of concern to in 
dustry. It must be realised that this form of socialism 
is diametrically opposed to Fabianism (that is, a work- 
ing out of ideas by gradually transforming existing 
institutions, and so on). It is frankly revolutionary. 
I do not mean this as abuse, but as describing the 
uncompromising attitude which is a part of its faith. 
One tenet that immediately concerns the industry is 
the one dogmatising that the interests of the workers 
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are utterly and for ever irreconcilable with capitalistic 
industry—that anything which tends to establish peace 
and working agreement between the two is indefensibly 
bad, or worse than uselessly postponing that revolution 
in industry for which every worker should fight to the 
utmost. Guild Socialism preaches that it is the duty of 
every worker to widen in every way the breach between 
capital employer and employé, with the idea of making 
industry under the present capitalistic system unwork- 
able. Here, then, is an issue which is obviously of vital 
concern from an industrial point of view. Guild 
Socialism indeed frankly makes every works an arena 
wherein its ideas are to be worked out in this fashion, 
and its everyday programme is to foment discord until 
all continuance of industry as at present constructed 
is impossible. The moral of all this is that it is of im- 


ITALY OVERCOMING ITS DIFFICULTIES. 


mediate concern to the electricity supply industry 
whether or no the unionism related to the industry 
adopts Guild Socialism as its ideal social theory. 

The foregoing indicates, therefore, the way in which 
definite political movements seek to realise themselves 
through industry, and how susceptible is the electricity 
supply industry to such movements, owing to its very 
special circumstances. 

Of the points remaining for consideration, the chief 
is the incidence of the Whitley Councils as now operat- 
ing in the industry, and finally, of course, there is the 
important question whether it is possible to come to 
any determination of policy in view of the important 
part which, as a key industry, electricity supply plays 
in the industrial organisation of the country. 

(To be continued.) 


Tuovcn Italy does not at present constitute an impor- 
tant British market for eiectrical and allied material, 
there is much to interest the electrical manufacturer in 
the trend of affairs in that country since the war. 
Labour problems have arisen, more difficult than those 
which have been faced in this country, and still await 
a satisfactory solution, although much progress has 
been made towards a settlement. ‘he high price of 
coal has diverted attention more keenly tuan ever to 
the generation of electricity from water power, great 
sources of which abound in Italy. ‘hey are being 
utilised on a considerable and a growing scale, but on: 
the most hopeful estimate many years must elapse before 
their development can produce anything like a revolu- 
tion in the industrial position of the country. These 
and other matters are dealt with in the report by the 
Commercial Counsellor and Commercial Secretary to 
Hi.M. Embassy, Rome, which has just been issued by 
the Department of Overseas Trade (price Is.). 


The economic importance to Italy of its 
Railway railway electrification schemes has often 
Electrification, been explained, and our readers have been 
made aware of the details of the pro- 
gramme. While little progress has been made in actual 
construction during the past twelve months, an important 
step has been taken by placing the project in the hands of a 
special department of the State railways administration, con- 
stituted for the purpose. ‘his department has issued plans 
for the electrification of 4,500 kilometres, in the proportion 
of 61 per cent. by the State railways and 39 per cent. by 
private undertakings. Decisions have been taken as to the 
system to be adopted, and a beginning has been made with 
the work. 

As to the material required for the execution of this pro- 
gramme, the report does not commit itself to any statement 
regarding the goods that can be supplied by home manu- 
facturers and those which will be needed from abroad. The 
dominant factor at the moment in Italian foreign trade is the 
rate of exchange, and therefore the British commercial repre- 
sentatives justifiably excuse themselves from any analysis of 
the market requirements and of the methods of business best 
adapted to it, since the question is not what the country would 
like to buy, but what it can afford to buy. In a recent report 
from Turi the Consul states that little trade is being done 
in British machinery, machine tools, and accessories, owing 
to the excessively high prices quoted, and that even if the 
exchange were normal, the cost of British articles would 
preclude any important business. Theoretically, the effect 
of the exchange on Italian import trade should be counter- 
balanced by the advantage to her export trade, of being able 
to sell at a low price in foreign currency, but in practice this 
is nullified by the comparatively small amount which she is 
able to export. 

Foreign sellers are demanding more stringent conditions 
with regard to payment, and cases are reported where cash 
against documents is asked for in place of the 30 and 90 days’ 
credit which was formerly allowed, and where exporters are 
even refusing to make consignments on any terms at all. 
Italian buyers are protesting against the new conditions on 
the ground that they are not justified by the circumstances, 
and in some cases have refused to place orders in consequence. 
The action of the sellers is due in part to the distrust engen- 
dered by the recent industrial disturbances. As a general 
rule it may be said that greater care is required in selecting 
risks than at a time when conditions are normal, but that 
if this is exercised, trading with Italy is not more difficult 
than before the war. In this connection reference may be 


made to the work of the British Chamber of Commerce in 
italy, which, through its extensive local connections, has 
trequently been in 4 position to render valuable assistance to 
British traders. 


The most important American commo- 
American and = Cities which during the period under review 
German had been compeung with British pro- 
Competition, ducts were, alter coal, metals and metal 
products, machinery, and scientilic instru- 
ments. Germany, which formerly came frst among the 
countries with which Italy traded, at present occupies sixth 
place, with a volume of trade which is one-sixth that of the 
United States, and one-quarter that of Great Britam. Her 
principal umports from lwily during the first eight months of 
4920 were hemp, silk (raw thrown), and citrous fruits, and 
her principal exports machinery, iron and steel, dyes, and 
smali hardware goods with which the shops are hilied. Articles 
have uppeared in the Italian commercial Press commenting 
very severely on the post-war German methods of business, 
and on their disregard of their obligations, as shown in cases 
of refusal to deliver at the stipulated price. At the same 
time, it would appear that they are making rapid progress in 
regaining their position on the Italian market. ‘Lhe value 
of the machinery which Germany supplied to Italy in the 
first half of 1920 was equal to that which cume from America 
and nearly three times as great as that coming from the 
United Kingdom. 
The co-operative movement in Italy con- 

Co-operative tinues to extend, and is receiving active 

Movement, support from the Government, in accord- 

ance with the view, more than once en- 
dorsed by Parliament, that co-operation appears to be the 
most efticient instrument for promoting production, checking 
speculation, and establishing satisfactory relations between 
capital and labour. 

‘fhe application of the co-operative principle to large in- 
dustrial enterprises is, however, still at the experimental 
stage. As has happened elsewhere, it is condemned by 
the extreme socialists on the ground that it is only another 
method of putting profits into the pockets of the capitalists. 
Even more open-minded observers are doubtful of its suit- 
ability, at the present moment, in the case of undertakings 
which require a vast amount of capital and a widespread 
commercial organisation, both for the purchase of the raw 
materials and for the marketing of the products. Still, the 
experiment is being made, the most notable instance being 
the Italian Metallurgical Co., which owns 16 workshops, in- 
cluding foundries, arsenals, and engineering works, and which 
is fitting out ships, turning out railway material, and carrying 
on works costing tens of millions of lire. 


Exhaustion, disorganisation, and im- 

Future poverishment are disasters which the war 

Prospects. has brought on almost all the combatant 

nations, and on Italy in a special degree 

because she was at the outset less well equipped to bear the 

strain. But the chief obstacle to her recovery is labour un- 
rest. 

A special danger arises from the fact that the labour move- 
ment in Italy is in the hands of the Communists. There are 
indications, however, that the constitutional parties, with 
which the remedy lies and which have hitherto been apathetic, 
are beginning to organise themselves for resistance. 

If to the settlement of the labour question can be added the 
efficient administration of the carefully considered legislative 
programme which has been framed to meet the emergency. 
the future will be clear. Before the war the economic positiol 
of Italy was sound and her credit stood high. Her natura! 
resources and advantages, with perhaps the exception of cheap 
labour, are still what they used to be. Weakened though 
she is by the efforts which she has made, there is no reason 
why she should not regain the position which she formerly 
occupied. 
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COST OF ELECTRICAL RESISTANCE 
WELDING. 


By L. E. WILSON, 


(Abstract of paper read before the Liverpoot Sus-CeNnTRE of 
the NorTH-WESTERN CENTRE of the INSTITUTION OF ELECTRICAL 
ENGINEERS.) 


THE installation of electric welding machines has been regarded 
generally from the point of view that they are machines for 
special purposes only, and that there must be sufficient work of 
a specific nature to keep them more or less fully employed. In 
the majority of cases, in addition to the standard or repetition 
work for which they were primarily intended, welders may be 
used for jobbing work with considerable advantage and 
economy. This is apparent to users of electric welders, but to 
those who have the matter under consideration it is a point 
which should bear greater influence on their final decision. 
There are cases where this does not apply, but they are in the 


minority. 

__There is every reason why welders should not be looked 
upon as machines for special purposes only, but as machines to 
be installed in a similar manner to lathes, drilling machines, 
&c., upon which definite operations within the scope of the 
machines may be carried out, and it would be to the advan- 
tage of all engineering works to instal a butt and spot welder 
as part of their general equipment. The earning power of an- 
electric welder is very much higher than that of the usual 
machine tools; the period in which the profit earned equalled 
the capital expended in special cases has been from 3 to 16 
weeks, but when welders are engaged for general purposes the 
period will be much longer. 

Seam welders are not so universal in their application, and 
are usually installed for special purposes only, although great 
improvements have recently been made, which will increase 
their sphere of application considerably. It is only recently 
that seam welders have been made which will weld steel sheets 
without their having to be cleaned to remove the scale, al- 
though without cleaning the’ speed of welding is reduced. 
Against this is the saving effected by the material not having 
to be pickled which, under the best conditions, is not a plea- 
sant process and has to be carried out within a few hours 
previous to the welding operation. 

Where resistance welding can be applied, the cost of manu- 
facturing is reduced considerably, which will subsequently lead 
to modifications in designs so that as much work as possible 
will be done on the welders with a corresponding reduction in 
the cost of the article produced; this results in a greater 
demand, and although there may not be sufficient work to keep 
the welders in operation the full number of working hours, to 
commence with, the periods when the welders are not in 
use will be reduced ‘automatically. Generally speaking, the 
larger the size of welder installed, the greater the return on 
the capital invested. This will be apparent when it 1s re- 
membered that the actual time required to make a weld varies 
from a fraction of a second up to, say, one minute for a section 
of 9sq. in. Sections of 3 sq. in. have been welded in 5 seconds, 
and the total time required to place the article on the welder, 
carry out the operation, weld, unclamp and remove from 
the machine is 15 seconds. The fastest time for making a 
similar weld in a blacksmith’s fire was six minutes; this was 
upon a plain rectangular section, but for other sections, 
whereas the time for electric welding is practically the same, 
blacksmith’s welds take much longer. In one particular case 

30 minutes was required to make one weld with highly skilled 
labour against six minutes for the same section with semi- 
skilled labour in the case of the electric welder. The cost of 
making ‘welds of large area on electric welders is about 10 per 
cent. of that of fire-made weids. 

If one examines closely the number of jobs which at the pre- 
sent time are done in a general engineering shop which could 
be carried out on electric welders at a fraction of the present 
cost, it will be seen that such machines are necessities and 
not luxuries. For instance, in one case special joints in tubes 
cost 19s. 8d. to make mechanically against 10d. electrically, 
and no maintenance required. Other general jobs are the weld- 
ing of bolt heads on to stock bar, building up forgings, repair- 
ing broken shafts of various descriptions, and other jobs 
peculiar to any particular work. Say a buti welder were in- 
stalled at a total cost of £500, after jobs which cost roughly 

£600 by the usual method have been welded the welder will 
have paid for itself. A standard spot welder was installed for 
general work including fixing of stiffening bars on to 
moulds. It was imperative that there should not be any 
projections on the inside of the mould; this would have neces- 
sitated the use’ of countersunk headed rivets and screws, 
whereas by welding the strips on, no special precautions had 
to be taken. The cost of the welder, including fixing, was 
approximately £170, and the reduction in labour cost alone 
Was more than 50 per cent. in addition to the saving in rivets. 
There were no cases of failure due to poor welding. In addi- 
tion to the reduction in cost of production, there is another 


important point to remember, that is, the output from a given 
space is increased. 

One of the largest installations of heavy butt welders is 
engaged on the welding of foundation bands for solid tires 
This proposition was an ideal one from a welding point of 
view, and one which lent itself to systematic organisation. 
The stock is sheared to a standard length and rolled to the 
required diameter, the ends of the band being left flat. ‘lhis is 
of great advantage, as it facilitates clamping in the welder, 
and does not necessitate the provision of special blocks for 
different diameters of bands. The rolling scale is removed 
from the ends of the material for a few inches to ensure a 
good contact between the lower blocks and the band. The 
question whether it is necessary to clean the material on 
any job resolves itself into whether the cost of such cleaning 
is lower than the cost of the renewal of contact blocks; in 
this case it is more economical to clean the ends of the stock. 
The bands are fed into the machine from one side, placed in 
position on the lower blocks, the clamps closed, and the ends 
brought slowly together by means of the hydraulic rams; as 
the ends come in contact the metal is burnt away until there 
is contact the full width of the section. When this has taken 
place, further pressure is applied, the material on either side 
of the joint heats up rapidly, and then when the correct 
temperature has been reached, the valve controlling the 
hydraulic ram is opened and the full pressure applied to the 
material, and the weld is upset. Then the clamps are opened, 
the slide returns to the first position, and the band is removed 
from the welder, the superfluous metal being sheared off imme- 
diately, and later the joint is ground. All bands are then 
placed on a machine and elongated to the correct size, which 
incidentally tests the weld. As an experiment a 36-in. dia- 
meter band was stretched, and the increase in circumference 
without fracturing was 13 inches. 

The average speed of welding 1,000 bands was 40 bands per 
hour. For a short period 19 bands were welded in 15 minutes. 
The actual time taken to weld the bands was very small. 

The results of tests taken on 20,847 bands showed that 0.28 
per cent. were slightly cracked and 0.187 per cent. broken. 
Of the broken bands, 17 were directly due to defective mate- 
rial; the actual percentage of broken welds was, therefore, 
equal to .11 per cent. In addition to the elongation test, one 
per cent. of all bands manufactured is subjected to a shock 
test; a 60-lb. weight is arranged to fall 18 in. at the rate of 
45 strokes per minute for 10 hours. There have not, however, 
been any failures under this test. Welded bands picked out 
indiscriminately are submitted to the National Physical 
Laboratory for test, and the following is the result of one of 
them :— 

““The microscopic examination shows that the sample of 
weld submitted is of excellent quality. It is quite sound and 
free from any appreciable quantity of oxide or other inclu- 
sion. It is one of the best examples of welding of this kind 
which has yet been examined in this laboratory.” 

The actual cost of labour (one operator and one assistant) 
works out at 1.75 pence per band, and taking electricity at 1d. 
per unit, the approximate cost for energy per weld of 2.75 
sq. in. section equals 0.3d., or a total of 2.05 pence per band, 
which is many times lower than the cost of ordinary smith’s 
welding. The cost of removing the upset is more than the 
cost of the weld; the actual cost for labour for trimming and 
grinding being 94d. per band. 

There is another item on all welders to which great con- 
sideration must be given, that is, the type of contact block to 
be used. The life of the blocks on band welders is from 
40,000 to 50,000 welds, and the surfaces required re-machining 
every 4,000 welds. This life may seem rather short, but an 
exceedingly heavy clamping pressure must be used to ensure 
that there will not be any slipping when the weld is upset. 
Copper is the best material for making these blocks, as far as 
electrical properties are concerned, but mechanically it is not 
good, and this accountsYfor the comparatively short life of the 
blocks. 

In the case of the welds made when building up forgings 
or a piece which can be machined easily afterwards, the upset 
is not of such importance, but when its removal is diflicult 
it must be considered carefully; also it is sometimes necessary 
for a weld to be produced so that there is no increase in the 
size of the finished material. In this case the welders are 
fitted with swages and a trimming box. Welders for 
making chain. and welding wire preparatory to drawing 
through dies are the chief machines with this attachment. 

One of the necessary evils attached to butt welding is the 
removal of the surplus metal after the weld is made. When 
the minimum current at which it is possible to make a weld 
is used, there is considerably more swelling at the weld than 
with a higher current. This is due to the fact that with the 
lower current the operation takes longer, and the heat spreads 
along the metal being welded, consequently when the up- 
setting pressure is applied, there is a certain increase in 
area, whereas with a higher current the metal is heated much 
quicker, and consequently the heat does not spread along the 
bar, and the increase made is confined to a shorter length, 
the time required to make a weld varying with the square of 
the current. 

This question of the form of upset is a serious one, and must 
be considered with every butt welding proposition, as it is 
sometimes more economical to use a higher welding current 
for a given section, as by so doing the upset of the weld is 
much easier to remove than if a lower current were used. 
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THE LONG-DISTANCE TELEPHONE SYSTEM 
OF THE UNITED KINGDOM, 


Discussion in Lonpon. 

Dr. J. A. FLEMING, in opening the discussion at the Institu- 
tion of Electrical Kngineers on Sir W. Noble’s paper, which 
was abstracted in our last issue, said that it would not 
have been possible to apply thermionic valves to tele- 
phonic purposes if they had not been developed in con- 
nection with wireless telegraphy beforehand. He exhibited a 
number of valves of historic interest, and after pointing out 
how they differed in construction, said that the author had 
not mentioned the results obtained over the Chicago-Los 
Angeles line, which were entirely due to the. use of valves. 
He also missed any reference to oxide-coated valve filaments 
in the paper, and he asked the author whether the P.O. had 
made any investigations in connection therewith or with 
helium-filled valves; the latter had been largely used during 
the war period. Dr. Fleming mentioned that recently a tele- 
phone conversation had taken place between two ships, one 
being in the Pacific and the other in the Atlantic Ocean, the 
message having been relayed by means of valves and trans- 
mitted partly by wireless and partly overland across the 
continent. 

. A. J. Srusss, after referring to the success of the Liver- 
Bs ped ot cable mentioned in the paper, said that the results 
showed that the Post Office authorities were not asleep; the 
achievements of their engineers had been great, but they were 
not appreciated because it was not sufficiently realised what 
they had done. Their work was not known generally. 

Mr. A. Jones, of the Western Electric Co., New York, briefly 
referred to transmission problems, and explained that the test- 
ing equipment of the American Bell system had been stan- 
dardised to a high degree. He had thrown on the screen a 
lantern slide showing the transmission gain frequency of a 
two-wire repeater set, and explained that they now possessed 
apparatus by the use of which they could determine those 
curves in commercial service ‘in less than an hour. He was 
of the = that in the near future they would be operating 
=" 1.S.A. trunk telephone circuits of a length of 1,000 
miles. 

Mr. J. E. Kinespury read extracts from a memorandum 
dated 1905, which was issued on the occasion of the inaugura- 
tion of a certain new telephone line. Attached, to the memo- 
randum was a map similar to that in the author’s paper, but 
the significant point was that the 1905 map did not show a 
single piece of underground cable; a comparison with fig. 10 
would indicate the enormous development that had taken 
place. After pointing out the advantages obtained from the 
use of underground cable, the speaker recalled that the first 
standard cable could only be used over u distance of 20 miles, 
say, between. London and Croydon, whereas modern cable with 
attachments could easily be used between, say, London and 
Rome, another indication of the advance that had been made. 
Vhe thermionic valve was a marvellous piece of apparatus, 
and it would lead to very great results being achieved. 

Mr. Ericsson referred to line characteristics and their effect 
on repeater operation, and thought it was unfortunate that 
7U-lb. cable had been chosen to produce the curves shown in 
fig. 4 because the results might be misleading. He showed 
lantern slides illustrating frequency/impedance curves for 
loaded 20-lb. per mile cable, and explained how the good 
differed from the bad curves. 

Mr. F. Git, former chief engineer to the National Telephone 
Co., showed slides which clearly indicated the effect of loading 
‘ind of repeaters on the total weight of copper that was re- 
quired in the case of both overhead wire and underground 
cable. Other slides showed the carrier circuits and terminal 
voor used on the New York-Chicago line. 

_ Another speaker, in referring to the difficulties encountered 
in designing the testing transformers, thought that the tele- 
phone repeater transformer and valve could be made a very 
much better piece of apparatus if it were considered as a 
whole. In connection with valve design, when stuaying 
characteristic curves, they should beware of curves which only 
gave part and not the whole story. Different characteristics 
were required according to the conditions under which the 
valve was called upon to work. For telephone purposes the 
valve was put to very refined use, and it should be remem- 
bered that in that case it was not adjustable and under con- 
stant skilled attention as was the case when it was used in a 
Wireless tele graph station. 

Sir W. Nose, in briefly replying to the questions asked dur- 
ing the discussion, said’ that many experiments had been 
carried out by the P.O. in connection with valves, but he had 
not referred fully to the subject because other authors had 
done so already; his object was to describe the long-distance 
telephone system of the United Kingdom, not the valves used. 


Discussion at EpinsurGu. 
Ox March Sth, Mr. J. E. Sayers, chairman of the Centre, 
presiding, Sir W. moe paper was read and discussed at 
Edinburgh by the Scorrisu Centre of the InstrruTion, 
Mr. R. Wanine thought that to an old telegraph engineer 
the paper was of peculiar interest. The early troubles with 
short lengths of air-spaced cables, due to lightning, were a real 


difficulty at the time, but some of them were due to workmen 
following the practice which had obtained when gutta percha 
covered conductors were in general use, i.e., if there was a 
foot or two to spare, it was left in a coil in the joint box at 
the foot of the pole. At any ré‘e, it was at places such as 
those that the spéaker had fouw:;.' one or two faults caused 
by lightning. Throughout the wiole range of the work on 
underground cables, a dogged struggie with difficulties had 
been waged. Sir William had sh.».w:: the edifice as it stood 
to-day, but had left out the scail. ling; while the technical 
information in the paper would b cf value there was the 
other side which at the moment was of special interest. 
Scotland had had since 1906 a stzbie telegraph service to 
England provided by means of the Edinburgh—Glasgow— 
London underground cable. They now saw a sumilar stability 
in sight for the telephone service. With a stable and prompt 
service there would surely be marke development in traftic 
which should belie the author’s figures relating to Scotland 
which showed that Glasgow, with six circuits to London at 
present, was expected to need twelve only in 1930, as com- 
pared with 80 between London and Liverpool. Sir William's 
officers would require to modify that installation. 

Mr. J. R. M. Ewuiorr explained that in recent years im- 
provement had followed on improvement almost betore the 
intermediate stages of constructicn or installation had had 
time to reach maturity, and before the comparatively recent 
process of loading had been developed to anything like its 
maximum extent. Sir Wiliam had shown the marvellous 
development which would be possitle (with minimum ex- 
penditure) by the employment of valye amplifiers. At a recent 
lecture which the speaker had attended in Newcastle (on the 
properties of the thermionic valve) the lecturer complained 
of the want of rigidity in valves of British manufacture, and 
expressed the opinion that modern German-made valves were 
much superior in the matter of rigidity. If that was the 
case it behoved British manufacturers to lose no time in 
attending to that serious defect. ‘The present trunk centres 
had grown up by degrees and through force of circumstances 
had become situated in Jarge towns. In adopting the most 
economical lay-out of route, new trunk centres might have 
to be established, but in some cases tlicy might not coincide 
with the large towns as in the past, and might actually be 
thrown into country areas. With reference to the temporary 
repeater station installed at Leicester , it seemed to be unfor- 
tunate that a special effort could net have been made to 
provide the buildings at Northampton and Derby in time 
for the completion of the cable. Temporary expedients, par- 
ticularly in the matter of premises, had nowadays a tendency 
to become more or less permanent and, so long as it was 
possible to carry on, the question of efficiency -or otherwise 
was apt to fall into the backg:nund when the costs of new 
premises were under consideration. Sir William made no 
reference to the insulation resistance of cables, rather an 
important matter; he might have had some good reason for 
that omission, but in circuits such as were shown in fig. 10 
was it necessary to maintain any minimum standard of in- 
sulation for such circuits? 

Mr. W. Woop said how unfortunate it had been that merely 
through ignorance certain sections of the Press and public 
had recently so unjustly complained about the telephone 
system generally. As a railway engineer, the speaker prob- 
ably worked as closely with the Post Office engineering de- 
partment as anyone, and he took that opportunity of saying 
that, considering the most difficult conditions that the Post 
Office engineering staff had had to contend with owing to 
the war, their achievements in overcoming difficulties and 
keeping the telephone system going as they had done had 
been nothing short of marvellous. Serious attention would 
have to be given by Post Office and railway engineers to 
inductive interference from power circuits, especially in view 
of the development of high-power overhead transmission in 
various parts of the country which would take place in the 
near future. In America the question had been gone into 
most thoroughly, and a committee had reported in the greatest 
possible detail and recommended rules for the construction 
and operation of power and communication lines for the 
prevention or mitigation of inductive interference. Close co- 
operation would be required between telephone and power 
engineers, and unless definite instructions and rules were 
recognised by both, the problem would be well nigh insoluble. 
As in the case of disturbance from neighbouring telephone 
and telegraph circuits, which the author had stated had to be 
treated to suit varying conditions, so would different con- 
ditions obtaining on power ‘lines of different formation and 
loads have to be separately considered, and the special 
methods of transposing agreed upon between both parties. 
Residual voltages and currents were a, principal cause of 
inductive interference, and it was interesting to notice the 
effect of wave shape on interference. Wave shapes on 
different power systems in practice were found to have very 
wide variations; an unfavourable wave shape, that was, one 
having a high proportion of harmonics, was most likely to 
make telephone circuits inoperative, poinimg to the import- 
ance of strict attention being given to the design of machinery. 
At the present time it was “almost impossible to tackle the 
nroblem satisfactorily unless rules were laid down. The Post 
Office had a research department of very high standing, and 
that organisation had been set up to deal with matters of 


that kind. 
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Mr. J. D. Taytor pointed out that in 1896 Edinburgh was 
connected to the outer worl by eight long-distance telephone 
circuits; in 191% the number ot sucn circuits had increased to 
Yi; and in 1920 to 164 circuits carrying about 8,UUU long- 
distance calls per day. In spite ot that neavy load of long- 
distance trattic, in aadition to the large number of local calls, 
yy per cent. of all telephone calis which originated at Kdin- 
burgh were elfected without delay. ‘lhe speaker exhibited 
two drawings showing the growth of the telephone service 
in the Kast of Scotland. The following comparative details 
of the long-distance telephone service ot the United Kingdom 
indicated bow the service had grown: In 1898 the number 
of working trunk circuits was less than 1,000; to-day it was 
nearly 4,000. ‘Lice mileage of trunk circuits in 1896 was less 
than 50,000, but was nearly doubled in the two years from 
1896 to 1898. Lt had been increased by 15 times between 
1896 and 1920; from 1898 to 1940 the increase was eight times, 
and the total mileage was now nearly 450,000. The increase 
in the average value of calls between 1898 and 1920 had been 
one and a half times. The revenue from trunk circuits in 
1896 was about £130,000 per avnum; it was now £1,860,00U 
per annum. The number of trunk calls had risen from 
2,000,000 in 1898 to between 50 and 60 millions to-day. With 
stable, almost fault-free undergreund telephone loops, it should 
be possible to provide satisfactix* call, or service circuits, by 
superimposed telegraph circuits in cases where the very ; 
— and important main circist were loaded with revenue 
trattic. 

Mr. Hart, referring to Mr. Elio’ ’s remark about German 
valves, said that the glass work in the German valves was 
of a very high order, perhaps beiter than anything we 
could do, but as regarded the eflics-acy of the valves, he 
believed that we could produce valves in this country that 
were equal to any produced in the werld. Soon after the 
armistice Sir William Noble sent him across to Cologne. 
They heard that the German administration had set up 
some very wonderful telephone circuits at Constantinople, 
Vienna, Berlin, Brussels, and in France, and had linked 
them all up by some very wonderful circuits which was 
effected by means of some very fine tulephone repeaters, of 
which one was said to be stationed xt Cologne. He went 
to Cologne, and with the very kind assistance of the officer 
commanding there brought back the naportant parts of that 
German telephone, and they examined taem in London. They 
found they were a little bit \worse than their own. The British 
Flying Corps had seen some very fine samples of valves, 
but when they were compared with the valves which 
were being produced in this country at the rate of 
thousands per day by several firms, the German valves were 
found to be in no way superior to British ones except that 
the glass blowing was certainly admirable. In Sir William's 
table referring to a test of am underground telephone cable, 
the leakage factor was given as “ unreliable’ at the high 
frequencies. The speaker said he had something to do with 
these tests (although he was unaware that they had been 
put down as unreliable), and he explained that the apparatus 
with which the tests were :nade was the best apparatus that 
could be obtained in Eng!ind or anywhere. At 30,000 the 
figures would have been u+-ative, that was to say, showing 
an insulation which had a negative value. 

Sir Wiu1aM Noste, in Lriefly replying to the discussion, 
explained that the German valve at first sight looked a first- 
class article, but on further examination and test it was found 
not to be so good as their own, although the glass was better. 
They would try, if possible, to vet repeater stations in or 

near towns, because the facilities were much greater, and 
it was much better for the staff to be near towns. In con- 
nection with all the development of the telephone repeater 
and so forth, the Post Office would not be called upon to 
pay a penny piece in royalty, because its own officers had 
pretty well anticipated anything which had been done. 


THE SAFEGUARDING OF INDUSTRIES. 


Tue following are the proposed ways and means resolutions 
which have been presented to Parliament :— 

Resolution I.—That for a period of five years from the 
passing of an Act for giving effect to this resolution there 
shall be charged on any of the following articles imported into 
Great Britain or Ireland a Customs duty of an amount equal 
to 334 per cent. of the value of the article, that is to say :— 

(a) Optical glass and optical elements, whether finished 
or not, microscopes, field and opera glasses, theodolites, sex- 
tants, spectroscopes, and other optical instruments. 

(b) Beakers, flasks, burettes. measuring cylinders, thermo- 
meters, tubing, and other scientific glassware and lamp-b!own 
ware, evaporating dishes, crucibles, combustion boats, and 
other laboratory porcelain. 

(c) Galvanometers, pryometers.” electroscopes, barometers, 
analytical and cther precision balances, and other scientific 
instruments, gauges and measuring instruments of precision 
of the types used in engineering machine shops and viewing 
rooms, whether for use in such shops or rooms or not. 

(d) Wireless valves and similar rectifiers, and vacuum tubes. 
(e) Ignition magnetos and pernianent magnets. 
(f) Arc-lamp carbons. 


(g) Hosiery latch needles. 

(n) Metalic tungsten, ferro-tungsten and manufactured pro- 
ducts ot metallic tungsten and compounds (not including ores 
or minerals) of thorium, cerium and the other rare earth 
metals. 

(i) All synthetic organic chemicals (other than synthetic 
organic dyestutis, colours, and colouring matters imported 
for use as such, and organic intermediate products imported 
for their manufacture), analytical reagents, all other fine 
chemicals and chemicals manufactured by fermentation pro- 
cesses ; 
including any articles comprised in any list which may from 
time to time be issued by the Board of ‘Trade for defining 
the articles which are to be taken as falling under any ol 
the general descriptions set out above. 

Resolution I1.—Lhere shall be charged on any of the follow- 
ing articles imported into Great Brita or Ireland, in addition 
to any other duties of Customs chargeable thereon, a Customs 
duty of an amount equal to 334 per cent. of the value of the 
article, that is to say :— 

Articles of any class or description in respect of which an 
order by the Board of Trade has been made under any Act 
of the present Session for giving effect to this resolution, if 
manufactured in whole or in part in any of the countries 
specified in the Order, or deemed to be so manufactured. 

Any such Order as aforesaid may be made on the ground 
that articles of the class or description in question are being 
sold or offered for sale in the United Kingdom :— 

(a) At prices below the cost of production thereof; or 

(b) At prices which, by reason of depreciation in the value 
in relation to sterling of the currency of the country in which 
the goods are manufactured, are below the prices at which 
similar goods can be profitably manufactured in the United 
Kingdom; 
and that by reason thereof employment in any industry in 
the United Kingdom is being or is likely to be seriously 
affected. 

For the purposes of this resolution, ‘‘ cost of production "’ 
in relation to goods of any class or description means the 
current sterling equivalent of :— 

(a) The wholesale price at the works charged for goods of 
the class or description for consumption in the country of 
manufacture; or 

(b) If no such goods are sold for consumption in that 
country, the price which, having regard to the prices charged 
for goods as near as may be similar when so sold or when 
sold for exportation to other countries, would be so charged 
if the goods were sold in that country. 


ARTIFICIAL ILLUMINATION FOR 
KINEMATOGRAPHY. 


By J. C. ELVY, A.M.LE.E. 


(Abstract of paper read before the ILLUMINATING ENGINEERING 
Society.) 

THERE are a number of points to be considered in the lighting 

equipment of a kinema studio. The essential factors are the 

actinic values of the various lighting units available, the 

amount of electrical energy required to operate them, the 

initial cost of the equipment, and the cost of maintenance. 

The first desiderata to be considered are the illumination, 
its manipulation, and the photographic facilities. Then comes 
the secondary question of housing, which is a constructional 
engineering job. 

What we have lacked in this country is a sufficiency of 
efficiently designed and equipped studios, the illumination 
equipment being mobile in every way, with flexibility and 
ease of control. ‘The amount of electricity demanded may 
reach a figure too high for ordinary networks, necessitating 
new cables or special generating plant on the premises. 

Only those promoters who attack this question boldly on 
broad, sound lines, by obtaining the advice and guidance 
of experts in each branch of the industry can hope to hold 
their own. 

Eyesicut Troustes IN KineMa Stuptos. 

There seems to be a general impression that the main 
source of eyesight trouble in studios, when it occurs, is the 
exposure to sources of very great intrinsic brilliancy. It is 
possible that the strong ultra-violet component in some lights, 
which is highly desirable from the photographic standpoint, 
may accentuate a tendency to inflammation of the eyes, as 
it has been remarked in other processes, ¢.g., in arc-welding, 
&c. Inflammation or scorching of the skin which accom- 
panies eye-irritation in some cases is also » well-known result 
of excessive exposure to ultra-violet light. Again, prolonged 
exposure to light of a peculiar colour may lead to subsequent 
derangement of colour vision. 

It is impossible for artistes to act naturally under the 
blinding glare of points of high intrinsic brilliancy. 

I understand that a film production studio does not come 
within the scope of the Factory Acts. In one particular case 
where I advised on a scheme, I considered it the safest policy 
so to frame my specification that all requirements of the 
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Factory Acts were complied with, including safeguards against 

fire risk, and also risk of shock or burns to persons, which 
may conceivably urise from trailing cable without adequate 
protection. 

Apart from the tragic side of this abundance of light, it is 
uneconomical for black and white work, a great deal of elec- 
tricity being wasted in the photographic sense. 

A point of very great importance in the lighting of kinema 
studios is the distinction between visible and _ ultra-violet 
light. For photographic purposes, that is, for actinic rays, 
the visual light is practically of no value as a guide. From 
the photographic standpoint it is desirable to select an illu- 
minant with a strong ultra-violet constituent, a certain amount 
of which is necessarily absorbed by the camera-lens. All 
varieties of ultra-violet light are not equally injurious, and 
it would be a useful inquiry to ascertain whether the rays 
which are chiefly needed from a photographic standpoint fall 
within the range of wave-length that is liable to cause eye 
trouble. 

Dr. Mees, the director of research of the Eastman Kodak 
Co., remarks that for kinematograph work it is an advantage 
to use for ordinary (photographic) materials, light of an aver- 
age wave-length as near as possible to 400 millimicrons. He 
gives the photographic efficiency of the enclosed are as 62 
per cent.; tlame arc, 52 per cent.; mercury vapour (not quartz 
type, quartz is transparent to ultra-violet rays), 47 per cent. 

The 220-volt are seems radically different in many of its 
properties from the 110-volt enclosed arc. From the stand- 
point of speed 220-volt enclosed arcs were considered the best 
in commercial use in 1915 for photographic work not involving 
colour-quality. Tests appear to have shown that the enclosed 
are was four times as powerful as the open arc, using ordinary 
carbons, and gave at least twice as much photographic light 
as the open lamp using white flame carbons. 


THe LIGHTING OF SCENES IN StTUDIOs. 

As a rule the three-sided enclosure in which the piece is 
acted has a greater width at the front, facing the operator, 
so that the two enclosing sides slope outwards. Masses of 
lights are arranged at the front on either side of the stage. It 
may also be desirable to supplement this front lighting by 
overhead units. In some cases concealed lights towards the 
rear of the stage are needed to show up the background. 

Much remains to be done in the design of special reflectors 
and shades, and in the selection of the positions of 
light, which may have a considerable effect on the 
energy consumption. The reflectors at present provided have 
usually w# very simple contour, aad much light may escape 
outside the actual boundary of the stage where it is needed. 
It is conceivable that by using a polished reflector, giving 
a narrower beam, and then subsequently screening this ligni. . 
the desired reduction in intrinsic brilliancy might be gamed, 
without efficiency being unduly sacrificed. 

One of the chief objections to be taken to modern lighting 
methods in studios is the use of * flooding” lights, which 
undair the artistic qualities of the film-picture. Extreme 
black and white contrasts are fatiguing to the eves. The 
* floodlights ’’ used to produce these effects involve the con- 
centration of light in an almost paralle! beam, as in a search- 
light. It is obviously better to get the desired resuiw by 
accentuating the actinic value rather than by concentration of 
great amounts of relatively inefficient visible energy. 

Wasteful illuminants involve unduly lerge generating plant 
and excessive consumption of energy. Maintenance costs of 
illuminants must also be considered (¢.g., mercury vapour 
lamps require no recarboning, open arcs require recarboning 
at more frequent intervals than enclosed arcs, &c.). 

‘he suggestion that illuminants using white lights should 
be covered with blue glass cannot be approved. Such screen- 
ing involves a loss in efficiency. One merely absorbs a con- 
siderable amount of visible light, and some ultra-violet. What 
is desirable is to produce a source which itself emits radiation 
of the requisite quality. 

Photographers generally agree that a uniform white skv— 
Nature’s own diffuser—is the ideal condition. ‘Therefore, 
why not, when producing exterior scenes inside a studio, 
imitate diffused daylight as closely as possible, or for a room 
scene in daylight. why should not the illumination appear 
to come through the window, with a certain amount reflected 
from the ceiling or room? Not as in some cases, without any 
ceiling, judging by the “ glare ’’ overhead. With a uniform 
white sky soft pictures are obtained. 


Wolfram in Queensland.—The Commonwealth Govern- 
ment is being urged to take over the Thermol Co.’s properties in 
the district of Cairns, Queensland, in order to safeguard the supply 
of wolfram At a recent meeting of the Townsville Chamber of 
Commerce, Mr. 8. M. Hopkins said that wolfram was essential for 
munition making, and it was estimated that to keep the company’s 
plant in working order would only cost about £2,000 per annum. 
There was no doubt about the necessity for tungsten during the 
war, and it was also a great commercial necessity. The Chamber 
passed a resolution in favour of Federal assistance, and other 
commercial bodies have done likewise. 


IMPORTS OF NEW ZEALAND. 


Tue following table shows the values, and in certain instances 
the quantities, of electrical and allied goods imported into 
New Zealand in 1919, according to the recently issued official 
trade returns. The figures for 1918 have been given for pur- 
poses of comparison, and notes of increases or decreases added. 


kLlectric batteries and cells. — 1918 1919 Inc. or dec. 


_ Total £ 30,000 43,000 +13,000 
From United Kingdom 1,000 =6,000 + 5,000 
» United States... asi 28,000 36,000 + 8,000 
Generators, motors and transformers.— 
Total 61,000 108,000 +42,000 
From United Kingdom ail 20,000 34,000 +14,000 
» United States 39,000 68,000 +29,000 
Insulated cable and wire.— 
Total a .. £ 39,000 122,000 +83,000 
From United Kingdom a 12,000 70,000 +458,000 
,, United States... 1,000 = 9,000 + 8,000 
dapan 25,000 40,000 +15,000 
Electric lamps.— 
Total .. 65,000 77,000 +12,000 
From United Kingdom 16,000 16,000 
» Netherlands 26,000 21,000 — 5,000 
»  dapan 2,000 3,000 + 1,000 
» United States... =" 20,000 36,000 +16,000 
Carbon in blocks.— 
Total es .. £ 14,000 23,000 + 9,000 
From United Kingdom te 2,000 8,000 + 6,000 
United States... 8,000 14,000 + 6,000 
Other electrical material.— 
Total .. & 136,000 191,000 +455,000 
From United Kingdom ee 21,000 41,000 +20,000 
» United States... bok 102,000 135,000 +33,000 
» Japan bi 9,000 8,000 — 1,000 
Llectricity meters.— 
Total sees ... No. 9,700 6,000 — 3,700 
£ 19,000 12,000 — 7,000 
From United Kingdom ... NO. 1,890 1,200 — 690 
£ 7,000 3,000 — 4,000 
» Switzerland NO. 496 800 + 304 
£ 457 1,140 + 683 
United States... 7,337 3,900 — 3,437 
£ 11,800 7,750 — 4,050 
Recording and testing instruments and meters.— 
Total 4,000 6,000 + 2,000 
From United Kingdom 2,000 3,000) + 1,000 
United States... 1,000 3,000 + 2,000 
Telephones and accessories. 
Total £ 42,000 112,000 +70,000 
Krom United Kingdom 7,000 14,000 + 7,000 
United States... 29,000 98,000 +69,000 
Copper wire, bare.— 
Total £ 15,000 26,000 +11,000 
From United Kingdom 2,000 21,000 +19,000 
»  dapan 6,000 2.000 — 4,000 


United States 


aa 7,000 2,000 — 5,000 
fron telegraph and telephone wire.— 


Total ... tons 346 141 — 

£ 15,000 5,360 — 9,640 

From Canada... ... tons 250 136 14 
£ 10,800 5,080 — 5,770 

» United States... ... tons 98 5 - 85 


£ 4,000 330 — 3,670 


REVIEWS. 


A Text Book of Electrical Engineering. Translated from the 
German of Dr. Adolf Thomaelen by Grorce W. O. 
Howe, D.Se. Pp. 482; 482 figs. Fifth edition. London: 
Edward Arnold. 1920. 


Thomaelen has been a favourite with English students ever 
since the first edition (translated from the second German 
edition by Howe) appeared 13 years ago. The translator 
told us then that his reason for undertaking the work was 
the demand of his own students at the Central Technical 
College for a text book on electrical engineering. He had 
himself intended writing such a book. but when his attention 
was drawn to Thomaelen’s he saw that his own book would 
necessarily have to cover Ynuch the same ground, and for 
this reason decided to translate the existing book, making, 
however, such amendments us seemed advisable to suit the 
requirements of his own classes. The success of his transla- 
tion is proved by the fact that we have now the fifth edition. 

The number of books on the market and still anpearing on 
this subject.is very large, but beyond a few standard works, 
among which Thomaelen-Howe must be reckoned, only a 
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limited number are of real merit. Some are even in a sense mis- 
leading, because they give the student an impression that the 
first and foremost object of study is the passing of examina- 
tions. Especially in recent publications one comes across books 
in which the text is prominently illustrated by examination 
questions set by various examining boards, and the solutions 
are given. Some of the questions are rather abstruse and 
not likely to arise in practical work, but they look learned 
and a correct solution will, therefore, carry high marks in a 
degree examination. The author and translator of the work 
oe review had certainly no intention to bribe the student 
by showing him an easy way of passing examinations, but 
to give him a thorough understanding of fundamental prin- 
ciples, and to show him how these should be applied in prac- 
tical work; in fact, to cultivate the faculty of thinking “ elec- 
trotechnically,” as Thomaelen calls it. Such thinking neces- 
surily involves a certain amount of mathematical reasoning, 
but the mathematics used do not go beyond the more simple 
forms of the calculus, and these are set out so clearly that 
ihe reader will not have much difficulty in following them. 
The desire to make all abundantly clear has led author and 
translator (more especially in the early pages) into a method 
of treatment which some readers might characterise as verbose, 
hut from the student's point of view this kind of verbosity 
is no fault. A beginner would rather have the same idea 
explained to him in two or three different ways than merely 
once in a short passage which he has to read over and over 
again before he can puzzle out and grasp the real meaning. 
To the experienced engineer certain conceptions, with their 
mathematical expressions, and possibly their mechanical ana- 
logies, have become a kind of second nature; he habitually 
forms mental pictures of the natural phenomena such expres- 
sions represent. To him. what he might term long-winded 
explanations may seem superfluous, only increasing the bulk 
of the book. Not so the student. He is grateful for the long- 
winded explanation, provided it is clear and relieves him from 
the mental worry of having to puzzle out the inner meaning 
of some elegant mathematical statement. As an example, we 
may take the demonstration that the area of the hysteretic 
loop represents energy. A mathematical physicist of the 
elegant and terse school oa having developed the formula 


w= x HdB 


would date tell us that a integral of dW extended over 
the whole cycle “‘ of course ’’ represents ergs required to carry 
the volume of iron of Al cubic cm. through a complete cycle. 
Thomaelen is more considerate; he shows on p. 77 four parts 
of the same hysteretic loop with the areas representing energy 
shaded, and thus enables the student to piece the parts 
together and satisfv himself that the statement is true. It is 
this careful attention to and consideration for the mental 
capacity of the beginner which makes the book a favourite 
with students. Incidentally, it should be noted here that at 
the. end of the chapter the “figure of loss’ is given for 
stampings as 3 to 4 watts per kg at 10,000 induction and 50 
frequency. This may have been correct at the time of the 
first edition, but it is too high for the modern brands of 
alloyed iron. 

The first four chapters deal with fundamentals more from 
the physicist’s than the engineer’s point of view. They con- 
tain the usual statements and explanations concerning current, 
electromotive force, Ohm's law, Kirchhoff’s rules, Wheat- 
stone’s bridge, Joule’s law, primary cells, standard cells, ac- 
cumulators, forces between magnets and conductors, self- 
induction, and cognate matters. Chapter V is devoted to units 
in the c.a.s. electromagnetic system and their relation to prac- 
tical units. but e¢.g.s. units in the electrostatic system are 
only briefly mentioned. In the following chavter we come 
to the subiect of the book from a more specifically engineerine 
point of view, such as armature windings. field magnets and 
excitation, commutation, special types of dynamos, efficiency, 
reenlation and temperature rise. 

Chapter X is an introduction to the study of alternating 
currents. whilst the following chanter deals rather too briefly 
with transformers. Upon this follows an elementary chapter 
on alternators, but a more detailed theory is given in the 
following chapter. Here the translator has added an int« 
esting section (1N1 on p. 320) dealing with polar leakage. He 
shows how the leakage field is altered on load, and aives a 
simple gravhic method for finding the correction which must 
he made in the O.C. characteristic if this is used in the 
investication of the condition of the machine on Inad. 

In Chanter XTV we come to the graphic theory of alterna- 
tors supplying power to infinitely strong bus bars. For a 
machine without armature losses the locus of torque and 
power is @ semi-circle and their magnitude denends on the 
point of intersection hetween the vector of induced e.m_f. 

and this semi-circle. The author shows how, bv reason of 
resistance and other losses, the construction must he modified. 
Since there are losses the input must be arester then the 
outout. We thus get two curves. both stil! cireular but of 
different radius and position. The reasoning is admirablv 
vlear, and the mathematics quite simple. A graphic method 
is also shown (p. 327) for finding the locus curve (this time 
hot a cirele) for the current. 

Next follow sections in which synchronising power, vhase 
swingine. and parallel operation, V curves, dampers, and cag- 
nate subjects are discussed. 


The treatment of synchronous motors is rather scanty, only 
eight pages being devoted to this, but in the next chapter 
(XVI) we come to a very detailed discussion of the asynchro- 
nous motor. This is mainly descriptive, and since the con- 
ception of concatenated currents presents some special diffi- 
culty to the student, we find the author once more reverting 
to the principle of generous diffuseness already mentioned. 
Having thus helped the student over initial difficulties the 
author, in subsequent chapters dealing with detailed theory, 
becomes more terse in his treatment. Readers will be pleased 
to see that the translator has adopted the symbols recom- 
mended by the International Electrotechnical Commission and 
also a counter-clockwise rotation of vectors. One wishes that 
all authors would do the same. The habit of many authors 
to use any symbol for which they may have a fancy und let 
their vectors rotate clockwise imposes an unnecessary mental 
effort on the reader, and if in addition an author mixes up 
inches and centimetres, grams and pounds, speed in feet per 
minute and in metres per second, British thermal units and 
calories, degrees F. and degrees C., the study of a book in 
which such heterogeneous units are used becomes angthing but 
a pleasure. It is unfortunately the case that many professional 
men, teachers as well as practical engineers, cling even nowa- 
days tightly to the so-called English system of units, and to 
please these persons an author may have an excuse for using 
these units in his book, but he has no excuse for avoiding 
the metric system. He should use it throughout, and if he 
wants to please readers of the old school, add the equivalent 
in English measure in brackets. Then the person accustomed 
to the metric system will not be troubled by the additional 
figures, because being distinguished by brackets he can easily 
ignore them. The use of English units is not so objectionable 
in other branches of engineering (provided the metric equiva- 
lents are added in brackets to facilitate reference to Con- 
tinental works), but electrical engineering being based on the 
c.g.s. system, the use of the metric system becomes imperative 
and mixing this with English units intolerable. In this 
respect no fault can be found with the translator. He has 
wisely abstained from making his book more palatable to 
the old school by substituting English for metric measure. 

In Chapter XVIII we come to the circle diagram ; first in 
its simple form commonly known as the Heyland circle, and 
later in the improved form due to Osanna. The latter is more 
accurate, but when only one motor is in circuit the accuracy 
of the original diagram is quite sufficient for practical pur- 
poses. The case is different when we have to deal with 
cascade working. The Heyland circle becomes inadequate, 
and thus on the Continent, where variable speed motors for 
general use (and esvecially for electromotives) have found 
considerable application the more accurate graphic treatment 
by the Osanna circle has been adopted. Although at the 
present time there does not seem to be in this country any 
large demand for cascade motors there is no knowing what 
the future may bring, and for this reason as well as for the 
scientific interest generally, the translator has done well to 
include also this subject in the English edition. 

In Chapter XTX we find a general explanation of the single- 
phase induction motor based on the Ferraris conception of two 
magnetic fields rotating in opposite sense, and this is followed 
by a discussion of various types of single-phase commutator 
motors, such as the straight series, the repulsion motor, and 
the Winter-Fichberg motor. Chapter XX deals with con 
verters, including the type invented by La Cour. 

In an appendix a brief exposé is given on the use of the 
svmbolic method for solving alternating current problems. 
This book of nearly 500 pages, and as many diagrams con 
veniently placed to the text, is not, and does not pretend to 
be, a book for the designer; it is simply a hand book of 
electrical engineering, but a very useful one, especially to the 
student, since both as regayds the matter it contains anc the 
manner of treatment, it will give him a firm grasp of funda- 
mental principles. 

Gisbert Karr. 


Telephony Without Wires. By R. Coursey, B.Sc. 
Pp. xx+414; 249 figs. London: The, Wireless Press, Ltd. 
1919. Price 15s. 


The author of this work has quite a good excuse for putting 
yet another wireless text book on the market. He claims 
that a book dealing fully with wireless telephony as distinct 
from telegraphy meets a requirement of the day. There can 
be no doubt that the contents justify its appearance on the 
market, for the book is well compiled, and forms a very 
interesting account of -up-to-date progress in this rapidly de- 
veloping application. 

A particularly valuable feature is the very complete biblio- 
graphy of references to original papers and articles covering 
in all 695 items. A little revision is, however, required here 
as some duplication of entries exists, as, for instance, numbers 
313 and 352. There is very little in the text to invite criticism, 
though possibly unmerited prominence is given to some 
methods or systems for which too much has been claimed 
by their authors. A particularly interesting chapter deals with 
the important subject of interference prevention, and elimina- 
tion of static troubles, in which the various methods that 
have been proposed or tried up to date are clearly explained. 
The omission, however, of the rather obvious scheme for 
reducing static interference by the use of separate aerials 
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for transmitting and receiving and making the receiving aerial 
much less lofty whilst adding to the spread and height of the 
transmitting one, is notable: A loop or frame aerial for 
reception combined with a lofty aerial of the heavily radiating 
type for transmitting is a development on sinilar lines. 

The book contains some 400-odd pages, and is -well and 
profusely illustrated with 249 well-prepared figures. It can 
be recommended for the use of the student and for general 
information. 

J, E. T. 


NEW PATENTS APPLIED FOR, 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. Serton-Jongs, O'Deit ano 
Srernens, Chartered Patent Agents, 285, High Holborn, London, W.C. 1. 


1921. 


8,635. “ Testing insulation of electrical materials.” C. C. Needham and J. 

Noddings. March 2lst. 

8,661. ‘* Earthing-clip for electric conductors.” J. E. 

A. E. Read and Walsall Hardware Manufacturing Co., Ltd. 
‘8,663. ctric bells.”” J. T. Wright. 
8,683. Telephone-call recorder.” H. E. Smithers, 
8,689. “* Sparking plugs."” A. E. Heath. March 21st. 
8,713. “* Ignition systems for internal-combustion engines.” 

March 2st. 

8,715. ** Electric 

Schuckertwerke). 
8,7) 725. 


Franks, C. G. Maisey, 
March 21st. 
March 2ist. 

March 2lst. 


R. A. H: Lewin 


are-welding 
March 
Sparking-plug testing-device."". F. M. Denton. March 
Means for generating continuous ¢ tric oscillations.’ 
Willans. March 21st. 
“Means for supporting electrodes of thermionic devices.” W. J. 
Picken and H. J. Round. March 
8,736. Electric storage or secondary. cells. 
8,744. Telephone systems.’’ Automatic Telephone 
March, 2lst. (United States, March 29th, 1920.) 
8,758, ‘* Retaining-devices for overhead trolley 
tramways. "J. Ellis and R. F. Ellis. March 22nd. 
8,775. “* Electric starters for internal-combustion engines.” ,Z. R. 
Veneria. March 22nd. (Italy, March 23rd, 1920.) 
8,780. ‘ Electric-fuse holders.”” J. Ellershaw. March 22nd. 
8,798. ‘* Automatic regulation of internal-combustion engine driving an elece 
tric generatorg’”’ British Arc Welding Co., Ltd., and H. Ogden. March 22nd. 
8,802. “* Dispatch of electric messages.” E. Olde nbourg. March 22nd. 
8,822. “* Radial-type commutators for dynamo-electric machines.” Metro- 
politan-Vickers Electrical Co., Ltd., and G. A. Juhlin. March 22nd. 
8,823. Rheostats.” N. G. Langrish and Metropolitan-Vickers Electrica! 
Co., Ltd. March 22nd. 
832. * Electric relays for wireless telegraphy.” P. 
(France, March 24th, 1920.) 
8,862. Dynamo-electric machines." Sachsenwerk Licht-und Kraft Akt.-Ges. 
March 22nd. (Germany, March 22nd, 1920.) 
** Sparking- plugs.” T. Morrin. March 22nd. 
* Electrically-controlled safety cranking-device for high-speed engines.’ 
. T. Craker and H. Ward. March 23d. 
8,876. “ Automatic electric time switch.” A. J. Wheeler. 
8,883. “ Renewal of filaments in metal-filament electric 
Colebrook, S. Coxon and W. A. Williams. March 23rd. 
3. ‘* Process for manufacture of photo-electric cells.” T. W. Cane. 


apparatus.” C. R. Marks (Siemens 


. Agate 


March 
Manufacturing Co., Ltd. 


" F. Vogel. 


collecting wheels of electric 


Del's 


Boucherot. March 22ni', 


March 23rd. 
lamps."’ A. H. 


Photo-electric 
** Portable 


cells.” T. W. 


switchboard.” C, C, 


March 23rd. 
and J. MeCloskey. 


Case, 


Berryman March 


* Engine starters.” V. Bendix. March 23rd. (United States, March 


Schattner. 
M.-L. 


March 23rd. 
Magneto Syndicate 


ircuit making and breaking device.” E, 

71. “ Bobbins for electro-magnetic apparatus.” 
and E. A. Watson. M:z arch 23rd. 

8,973 * Electric-lamp holder. E. Kemper. 
tember 13th, 1920.) 

8.974. Electric 

8.981. Starting 
Ltd., and J. Sandee. March 23rd. 

9,007, Auxiliary spark-gap devices. 
January 7th.) 
kleetric switches.” D. 
* Manufacture 

March 23rd. 
* Accumulator 


March 23rd. (Germany, Sep 


meters.” W. 
~devices for electric motors. 


March 23rd, 
British Thomson-Houston Co., 


Lawson. 


" P. Bernard. March 23rd. (France, 
V3rd. 


Wade (Hazelett Storage 


R. 


MeGregor. March 


of storage batteries.” H. Bat- 


tery Co.). 
» &." 


cases for motorcycles. Playfoot. March 


* Electric heating resistance elements.” H. J. Dean-Osgood. March 


March 24th. 
coal-drilling 


Sparking-plugs."” H. B. Cornish. 
“ Portable hand-operated  clectric 
Ilenderson and T. Hindsen. March 24th. 
9,089. Electric insulators and insulating material.”” W. 
A. Reyrolle & Co., Ltd. March 24th. 
9,095. ** Electrically<lriven  trollies, 
eraft, Ltd. March 24th, 
9,105. Magneto-electric 
©. A. Watson. March 24th. 
9, . Casings for voltmeters, ammeters, &."" E. W. P. 
. March 24th. 
: ** Electro-magnets."’ 
Edw: rds. March 24th. 
9,182. “Carrying out electro-chemical 
Hildenbrandt). March 24th. 
9,132. Carrying out electro-chemical 
Hildenbrandt). March 24th. 
9,133. “* High-frequency cable 
w erke Ges.). March 24th. 
9,139. Signalling for mines."" M, 
3. ‘* Electrical apparatus for 
March 24th. 
. “ Electric regulating svste-n 
(General Electric Co.). March 24th. 
9,155. Sparking-plug.”” J. R. W atkins. 
9,176. Holders for electric lamps.’ F. O. 
March 24th. 
9,180. Electric 
March 29th, 1920). 
9,185. “ Employment and production of polyphase currents for wireless tele- 
telephony, &e." J. H. Whittaker-Swinton. March 24th 
9,188. Regulating degree of vacuum in X-rav tubes, &c."’ .British Scientific 
Instrument Research Association, Sir H. Jackson and A. J. Philpot. March 
h 


machines.” J. G, 
A. Fairgrieve and 


tractors, H. J. Road- 


Carey and 


generators."" M.-L. Magneto Syndicate, Ltd., and 


Lines and Tubes, 


Relay Automatic Telephone Co., Ltd., and W. D. 


reactions.” Plausen (née G. 


reactions.”’ Hl. Lauson (née G. 


telegraphy.”” H. A. Gill (Deutsche Telephon- 
Bell. March 24th. 
disinfecting, diffusing, and heating air.” 


British Thomson-Houston Co., Ltd. 
March 24th. 


Monkhouse and G,. E. Tate. 


oscillation generator.” L. Levy. March 24th. (France, 


‘Heating material in electrical furnaces.” E. C. R 

bolaret ‘Kvafveindustri). March 24th 
9,198. Electric motors.’ R. Minicus. 
9.19%. “ Process for suppressing 
vapour rectifiers."’ Akt.-Ges. Brown, 


tand, April Ist, 1920.) 


Marks (Aktie- 
March 


upper harmonic 
Boveri et Cie. 


24th. 
anode currents 


March 24th. 


in metal 
(Switzer: 


PUBLISHED SPECIFICATIONS, 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all sub will be taken. 


1914. 
13,335.“ Electric relays." Soc. D’Electricite de Paris. June 2lst, 1913, 
1915. 


* Arc-lamp electrodes."’ Planiawerke Akt. 


wecember dlsi, 
1919. 

Simplex Conduits, Ltd., L. M. 
August 2Ist, 1919. (159,024.) 

ivf oVernead transmission lines such as telegr: “ph and 
line wires.” A, Chantier. September 25th, (Loy,5z8.) 
tlectric lamp holders or attachments.’’ F. Shaw. October 28th, 
(159,544.) 

* Fastening or attachment device for use in connection with lamps, 
generators, and other containers or members.’’ Scunping and Spinning Works, 
atd., and A. J. Cooper. October 28th, 1919. (159,545.) 

29,141. Thermiunic devices.” H. M. Dowsett. 
(LoY,v64.) 

24,2/0. Electric 
191y. (159,570.) 

** Magneto-electric machines.” 
72. 

2,521. 
(159,573 ) 

29,524. 
telephone or 
(Automatic 


16,364. 


tiva. 


Ges. fur Kohlenfabrika- 


20,535. Electric fuses.” 
H. McLougniin, 
tek 


Waterhouse, and 


26, 


November 22nd, 1919. 
24th, 


November 25th, 1919. 


resistance switches.” G. K. Jensen. November 


E. A. Watson. 


“Electric switches.” W. F. M. Rose. November 26th, 


1919. 


“Automatic switching mechanism for use 
like systems.’’ Automatic 
Electric Co.), November 


more particularly in 
Telephone Manufacturing Co., Ltd. 
26th, 1919. (Addition to 154,698.) 
. “Automatic or © 
Telephone Manufacturing Co., Ltd. 
29,74. 
1919. 
2, 


semi-automatic telephone 
March 13th, 
“ Electric waver-heating apparaius.’’ A. 
(159,591.9 

. “time element switch devices for 
British Thomson-Houston Co., Ltd. (General 
1919. (159,598.) 

29,93». Divectionai wireless receiving systems. 
April 18th, 1919. (142,074.) 

29,936. * Electric signaliing systems."’ British 
(General Electric Co.). December Ist, 1919. 
29,978. ‘* Magneto starters.”” J. R. M. 

(159,607 .) 
30,047. “* Microphones."" H. J. Palmer Telephone Manufacturing Co., 
Ltd. December Znd, 1919. (159,809.) 
30,134. ** Electric switches."" R. C. S. Jamie. 
nate application, 23,282/20.) (159,614.) 
Apparatus for remagnetising magnctos." 
December 1919. (Cognate 
“Plugs and sockets for electrical 
(159,618.) 
“Cores of electrical 
Thomson-Houston Co., Ltd. 


systems. 
(140,367 .) 
Verdini. November 28th, 


Automatic 


electric circuits.’ 
November 2th, 


controlling 
Electric Co.). 
E. F. W. Alexanderson. 
Thomson-Houston Co,, Ltd. 
(159,603.) 
Stanfield. 


December Ist, 1919. 


December 3rd, 1919. (Cog- 
S. Wood, J- Hague, and 
application il 2v.) 616.) 

fittings.” E. Jones. December 


apparatus,” British 
December 3rd, Ilvly, 


13th, 


transformers and like 
(General Electric Co.). 
* Electric Alber. December 1918. 


battery lamps." E. 


. “ Signalling or indicating devices.". W. Morton and G. 
December 4th, 1919. (159,628.) 
30,008. saiety S. J. 
(Convention date not granted.) (140,054.) 
30,691. “ Aerial electric conductors and supports for the 
Claremont and W. T. Glover & Co., Ltd. December &th, 1919. 
30,744. Balancing the voltages in three-wire 
means of static baiancers."” R. D. Archibald. 
“Apparatus for heating liquids 
Deve mber Sth, 1919. (159,653.) 
. * Process of heating liquids electrically.” L. G. 
, 1919. (159,654.) 

“ Apparatus for obtaining variable 
direction of rotation in alternating current motors. 
llth, 1918. (136,559.) 

31,263. “‘ Electric miners’ 
(159,665.) 
31,500. “ Electric relays for signalling.” M. J. 
Connaughton. December 16th, 1919. (159,675.) 
31,572. “* Thermionic valve apparatus for telegraphic and telephonic pur- 
poses.”” R. M. Radio, Ltd., A. Williams, and H. St. J. De A. Donisthorpe. 
December 16th, 1919. _ (159,679.) 
* Manufacture of arc-welding electrodes." 
July 2lst, 1919. (148,265.) 
Dynamo-lectric mac 
and H. P, Whitaker. December 17th, 
31,674. “* Wireless reception apparatus. 
December 17th, 1919. (159,683.) 
32,295. Thermionic amplifiers.” 
cember 24th, 1919. (159,694.) 
32,425. “* Housings of electrical switchgear. Igranic 
and A. H. Curtis. December 24th, 1919. (159. aoe; 
32,670. “* Electromagnetic devices for operating signals and for like 
poses.”. H. J. Hankee.. December 30th, 1919. (159,706.) 
32,763. Electrodes for oxidising nitrogen.”” F. H. Loring. 


1919. (159,709.) 
1920. 


electrodes.” .J. S. 


D. Morgan. 


Knudsen. December Gth, 1919. 
same. E. A. 
640.) 
direct current system by 
December 9th, 1919. (159,647.) 
electrically.” L. G, Abogado. 
Abogado. Decem- 
speeds and the inversion of the 
G. Paratore. December 
December 13th, 1919. 


lamps.” E. E, Gardner. 


Railing and J. J. V. 


Wilson Welder & Metals 
Co., Ine. 

31,665. British Thomson-Houston Co., Ltd., 
1919. (159,681. ) 
" J. Robinson 


and H. L, Crowther. 


J. Robinson and H. L. Crowther. . De- 


Electric Co., Ltd., 


pur- 


December 3lst, 


Medical Duthoit. January 15th, 1920. 


0 “ Electrodes for electric are welding.”” H. Ogden and British Arc 
Welding Co., Lid. January 24th, 1920. (159,742.) 
4,501, Automatic telephone systems.” ‘Automatic 
img Co., Lid. May 3ist, 1919. (144,252.) 
6,249. ** Electric, cables.”’ British Insulated 
EL AL Bayles. March 2nd, 1920. (159,760.) 
7,363. ** Generation, transmission, of distribution of electricity.” H. Haw- 
kins. W. H. Hanstock, A. H. Higgs, and Ferranti, Ltd. March Ith, 1920. 
(Addition to 155,095.) 
10,669. Telephones.” Kearton 
(Divided applications on $1/940/19.) 
11,936. “ Electric switches.”’ G. April 
(142,495,) 
12,399. “* Signalling apparatus for railways and the like.” J. H. 
May 4th, 1920. (159,781.) 
12,567. Electrodes for secondary ‘or storage batteries."’ J. M. 
March 


Tek phone Manufactur- 


& Helsby Cables, Ltd., and 


and G. B. December 19th, 1919. 
(159,776.) 
Gallo and F. 


Riley. 


Villarboite, 29th, 


Atkinson. 
Allen. May 
Gth, 1920. (159,782.) ‘ 
13,298. “Sparking plugs.” C. M. E. L. Monnier. 26th, 1919. 
motors or the like.”’. Igranic Electric Co., 
May 27th, 1920. (159,786.) 
Frauenfelder. July 23rd, 1919. 


* Controllers for electric 
(Cutler Hammer. Manufacturing Co.). 
“Electric lamp for cycles. R. 


Arrangement for testing an electrical gyrescopic firing apparatus, 
also.intended for practice purposes and provided with means for automatically 
indicating the result of the testing operation.” F. Krupp Akt.-Ges. January 

(146,328.) 
* Elec:ric condensers.” March 24th, 


Ges: fur drahtlose Telegraphie. 
(147 437.) 
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